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Mr.  C.  H.  HDCHE8,  M.I.Mech.E.. 

Coniulling  and  Orjanising  Engineer  for  Water 
Works  and  Industrial    Undertakings. 

19,    OLD    QUEEN    ST.,    WESTMINSTER,    S.W. 


reJvphone  No  :  5754  Bank. 


Write  for  particulars 


HIGH   SPEED 

INDICATORS. 

Hannan&  Buchanan, 

75.  Robertson  Street.  Glasgow. 
ENGINE  COUNTERS. 
BOURDON    GAUGES. 

On  Admiralty  List- 
hnnineerlnjf  Instrument  Makers 


PATENTS. 

W     k    J.     G.     LORRAIN,    M.IKK.   M.I,M^v:ii  K .    Fellow    of    the 
'  eh.irlcred    Iri-^tiliite    <>t    P.ititil    Ancnt>. 

NORFOLK  HOUSE.  NORFOLK  STREET,  STRAND.  LONDON.  W.C. 
■PArEMtES    HANDBOOK."  post   free  on    appiication,    t;ives     Full 
I    ormation  to  Inventors  and  upon  all  the  chief  poiat^  of  the  Patent  Law. 
*  I  Ti'ffi^rams  ■  ■' /,  irriifji.  l.^^ndou," 


The  Crypto 
Electrical  Co., 

3.  Tyer'sGatcway, 
Bermondscy  St., 
LONDON.  S.E 


Makers  of 


DYNAMOS, 
/\LTERNATORS. 

ETC. 


iDESTRUCTORS  and 

CLINKER    MACHINERY. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Tdttriiin.  "DESTRUCTOR."  Telephone  i  Joo 

i^'Kif*.  :  A,BC.  (5tli  Kdition)  .'tnd  L(.'it>t.r>. 

BORIC  Locomotives  for  Short  Curves.  A  laii^c 
numb«r  ol  theu  EnRines  have  been  built  to  NARROW  and  to 
.M  IR.M  AL  GAUGE.— For  full  particulars,  and  for  Licences.  «c  addrc-^ 
tvc   MAGANS   LOCOMOTIVE   WORKS.  ERFL'RT.  GERMANY 


Miscellaneous 


A.    MOUNT=HAES, 

IM   I.Mcch  E  .   M.I   ME., 

Consulting  and   Mining   F.itgineer  for  Ore    Drctsing 

Plants  of  All   Classes 

II.  IRONMONGER  LANE.  LONDON.  E.C 


M^'INNES-DOBBIE' 
INDICATORS. 

In     I  M  u   typrs;    L.A  lcrn.i  1  and 

Enclosed  Pressure  Spring*. 

Ej.h  mjJ^  In  \e\m\  form»  «nd  tltct 

I.'    Mitt     ill     *r<'-J*     *nJ     pre^^ure*. 

Special  Indicators  for  Gas.  Winding. 

and  Ammonia  Knglnes.and  for 

Motor-Cars 

DOBBIE,  MclNNES,  LIMITED, 

45.   BOTHWELL  ST..  GLASGOW. 


BABCOCK    &    WILCOX,    Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boiler-s  arc  m  u-s.e  t  '  4.700.000  h.p, 

gcneratinf,;  steam  for  ..  ■  d»  of  fuel. 

Sft  our  Aiizertt.  ■  '  ■         ' 

HEAD    OFFICES     Oriel    House,    Farrlngilon    Street,    LONDON,    E.C. 

WORKS     Renfrew     SCOTLAND 


rOMPLF.TF.     ISS  r  All   A  rioSS    DP 
MODERN    .MACHINERY. 


Cataloaue  E. 


Xj^ 


SoSi 


HILL  A 
HERBERT,    Ltd 

L.iundry  Engineer  .    LEICESTER. 


N» 


S^ 


Melville  .iiKi  MacalpiiK-.   ^        -  ,!i:;4    iMi-ineers 
and   NAVAL  AUCHlTKCT.--. 
61.'!.  \V*i.\tr  SlicrKT    PiiicjuitiJ-MiA.  I'».    f  S.A 
KcarAdmiral    GEORim    W      .Min:.:i       K«  Kngineer.in.Cliief   of  the 
United  States  Navy,  and  ■  i .  ha»  ing  a  verj-  eslensive 

acquainlanre  in  the  best  .  'he  fnilej  Slates    Unt:iin. 

inillhoC.-ni.nrnt   ..T   Kur  .  I '.  1  h  K\  1  T  L 'S  >  I    Hi   •1\  I  - - 


PUNCHING  & 
SHEARING   Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &  PRIMROSE, 


Iror 


iSSURGH 


'K   THE  BEST  BOOKS    lU-ARISo  OX   THE  INDUSTRIES   DEALT  WITH  IN  "PAGE'S 

'  EKLY."   w..    ENGINEERING.    ELECTRICAL. _JROS  EL.    MINING    AND 

iHIPBUILDING.  ASK  FOR  CATALOGUE.  CHARLES JRIhFt}  LTD..  12.  EXETER 

^  FREET,  STRAND,  LONDON.  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS. 


PAGE'S     WEEKLY. 
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(CIji 


G --^  ^-  — .^ — 

CAST=IRON 

COLUMNS, 

STANCHIONS   AND   GIRDERS. 

Head,  Wrightson  &  Co.,  Thornabv,  Stookton-on-Tees 


ELECTRIC . 
PULLEY  .  . 
BLOCKS .  . 

For  5  and  10  cwts..  and 
I.  2.  and  3  tons. 

Portable  Electrical  Drilling 
Equipments  and  Flexible 
Shafts. 

KRAMOS,  Ltd., 

Locksbrook  Engineering   Works, 

BATH. 


BRETT'S   PATENT  LIFTER   Co.,  Ltd. 

COVENTRY,    ENG. 

Speclalllr— 

FORGING      PLANT. 

See  our  Adverlisement   appearing  Feb.  16th. 
SEND  FOR    LATEST    CATALOGUE. 


Miscellaneous 


j^TOMEY  &  SON'S 

■^ — >  EUREKA  Gauge  Glass 


tSTABL  ShEO 


1853 


08  in'M  I  NGH  AM. 


A  NEW  GAUGE  CUSS. 

Siunples,  Lists,  and 
Testimonials  on  appliciiiion 

S.H.P. 

Tested  10         For  High  Pressure 

3^olb.  Steam 

Pressure.  Bollert 


LEEDS  STEEL 
,      WORKS. LEEBS, 


ENGLAND. 


WALTER  SCOTT,  Ltd 

Mani.facturers  of    .     . 

Rolled    Steel   Joists,    Channels,    etc 

Mild  Slecl    Blooms.    Billelj,   Slab,.    Tinbars.    Rounds   and    Flats. 

speciality:  TRAMRAILS. 


DO    YOU     WANT    ANY 

Press    Tools,  Jigs, 

Gutters,  Rimers, 

Gauges  7 

It   ^ri,  ~fnil   \''\u-  rcquiren^-nts.  iiiid 

A.  FENGL  &  GO.. 

ALTRINGHAM, 

win   submit   desi.un   .ind  jTrice. 

Inventors'    Models  Worked    Out] 
and  Manufactured. 


XTAMPIXGS  TO  THE   TRADEA 

'I\!f,Cr;iin^  :  "  Fen^I.  Altrinchani.' 


Standard    of 
the    World. 

J.H.WILLIAMS 
&  CO., 

DroivfurginKs 

only. 

Bmaklvn.  New  York 


SHOiNE    PNEUMATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,   &C. 

Air    Compressing     Machinery 

FOR   ALL    SERVICES. 

HUQHE5  ^  LAINCa^TEK 

16.    VICTORIA     STREET.    LONDON.    S.W. 


RIVETS,  BOLTS,  &  SCREWS 

Of    all    Descriptions   and    for    all    Purposes. 
SEND      FOR      CATALOOUB. 

T.  D.  ROBINSON  &  CO.,  Ltd.! 

DE  Ft  ^  Y  . 


STEEL  CONSTRUCTION 

IN     ALL     BRANCHES, 

Ruildings  Designed  and  Erected  in  all  Part*  of  the  World 


FOOF    FRAMES.    TRUSSES   AND   GIRDERS. 

BLAST   FURNACES  AND  STEEL    WORKS,   CUPOLAS.   LADLES,    CONVERTERS. 

BOILERS,   TANKS,   AND   HEAVY   PLATE   WORK. 
GAS   HOLDERS,   PURIFIERS,   ETC.. 

OPEN  HEARTH  FURNACE  CASINGS. 

CHIMNEYS.   RIVETED  PIPE.    CORRUGATED  IRON. 

RITER=CONLEY     MFG.     CO.,     pittsburg,    pa.,    u.s.a. 

New   VorU   O+ficc  :    39-41,  Cortlandt   Street. 


Kebriaky   ').  lyoC. 
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Thomas  Greenwood 

Waterside,    HALIFAX, 

has   ready   for  immediate   delivery 

200 

ENGINEERS'  and  BOILER  MAKERS' 
MACHINE   TOOLS. 

Tell    me    your    want-;  or  send    for  Cataloufue. 


Refuse  Destructors. 


51 


M?TEAR  &COMPANY,LT? 

[•OOF  CONTRACTORS.  FELT  NANUFACTttRERS.C 


THE  KAXiMUV  OP  AREA  COVERED  AT  THE  MINIMUM  OFC 
'HE  BEST  BCCF  FOR^^g^ga^^^^  NEAT  & 
ALL  PURPOSES  _aj««^B^^Sp"^>J      STRONG. 


FOR  TANNERS. 


ROPEWALWS  COLLERIE 


l-^kJ^^^l.'L^JJ.^JJ■^^J^-VJl.^.f^.J4,^j; 


Write    for    gtarticu/ara    to  :— 


HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks,  MANCHESTER. 


Works:     MANCHESTER  and  WORCESTER. 


Rawhide  Gears 

A    SPECIALITY. 

AI$o  all  kinds  of  Metal  Gearing. 

AD.  AHLERS, 

Whitley  Bay,  Newcastle  on-Tyn«. 


(6 


99 


A    perfect    substitute  for  Ameruan    Spirits    ol     Turpentine    for 

Painters,   Printers,  Varnish   Ma'tcers,  and  for  all  other 

purpose  s  where  Turpentine  is  used . 

S;iine  odour,  same  Hash  point,  saint  result  in  tlu- working  as  in  genuine 

Turps.     We  are  llie  original  and  only  makers  oi  gtnuinc  Turpolene. 

THE    RELIANCE  LUBRICATING    OIL    CO.. 

19  &    20,   Water  Lane,  Great   Tower  Street,  Londoa,  E.C, 

i:r.uuln.'s  .i;  (.'.]  i-u'.i.v.  i:i.-t    l.  Hui:    W-wc.'^ile-'in-Tvnc,  ^^.■. 


Blast  Furnace  Work. 


THOMAS   PIGGOTT  &   CO..  LTD.,   SPRING    HILL,   BIRMING  HAM. 


Send  for  Estimates. 


HIGH-CLASS 

^  MACHINE    TOOLS 

In  stock  lor  immediate  delivery. 

THOSJrWARD,  L" 

Albion    Worhs, 
SMERF"  lELO. 


BERTRAMS,  Ltd., 

Scicnncs,  EDINBURGH. 

MACHINE    TOOLS. 


See 

Next 

Week. 


EDGAR  ALLEN  &  CO., 

Sheffield. 


Limited, 


LATEST  TYPES. 

OF 

POINTS  AND    CROSSINGS 

FOR  TRAMWAY  WORK. 

A    2 


Wmii^iLT 
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CONTRACTS. 

POXTVPKlDlTuRBAX  DISTRICT 
corsxiL. 
ELECTRIC  LIGHT  AND  TRAMWAYS  DEPARTMENT 
The  above  Council  invite  TENDERS  for  the  SUPPLY.  DELIVERY, 
and  ERECTION  of  ONE  3'.o-kilowatt  STEAM  DYNAMO. 

Corie'i'of  the  General  Condilion*.  Specifttation.and  Form  of  lender, 
prepared  bv  Mr.  J.  E.  Teasde'.  A.M.I.E.E  Engineer  and  Manager  n,ay 
be  obtained  on  and  alter  January  Mth.  1Q06.  upon  receipt  bj  the 
undersigned  of  a  deposit  of  £2  .s.,  which  will,  after  Ihe  Counc.l  shall 
h.?"e  emered  into  a  contract  upon  the  Tenders  received,  be  returned  to 
the  Tenderer,  provided  that  be  shall  have  sent  in  a  bom  fide  Tendc. 
and  shall  not  have  withdrawn  the  same.  j  .,  T.„„j,r  („, 

Tenders  on  the  prescribed  form,  sealed,  and  endorsed  Tender  fo. 
Steam  Dynamo,"  must  be  rectived  by  the  undersigned  on  or  before 

''The  Council 'do  no't  bind  themselves  to  accept  the  lowest  or  any 

''''"''"'•  J.  COLENSO  JONES. 

Clerk  to  the  Council. 
District  Council  Offices.  Pontypridd.  January  15th,  njoO. 


MINERAL  OIL  CONTRACT. 
Tlic  Commissioners  of  Irish  Lights  hereby  give  notice  that 
thcv  are  prepared  to  receive  TENDERS  lor  the  SfPPL'i  and  Db- 
lK'ERY  at  certain  Ports  round  Ireland  of  i\cnn  Imperial  gallons, 
more  or  less,  of  the  FINEST  QUALITY  HKAVY  MINERAL  OIL  in 
such  quantities  as  may  be  required  from  time  to  time  during  the 
twelve  months  ending  March  .sist.  IQ07.  ....  ,•     .-       , 

Forms  of  Tender  and  Specification  can  be  obtained  on  application  to 
the  undersigned.  ,  .   ,  .     ^^r,- 

Tenders  sealed,  .addresse  I  to  -'The  Secretary,  Irish  Lights  Office, 
Dublin"  and  endoiscd  "Tender  for  Heavy  Mineral  Oil.  should  be 
posted  so  as  to  reach  this  office  not  later  than  noon  on  1  hursday, 
February  22nd,  Itjof). 

The  Ciimmissioncis  will  only  Rive  consideration  to  such  Tenders  as 
are  submitted  on  their  forms,  and  will  not  bind  themselves  to  accept 
the  lowest  or  any  Vender. 

Firms  desirous  of  tendering  arc  requested  to  note  that  a  sample  oi 
Five  Gallons  of  the  Oil  proposed  to  be  supplied  must  be  forwarded  so 
as  to  reach  this  office  not  later  than  one  clear  week  in  advance  of  the 
date  named  herein  for  the  r.ceipt  of  the  Tenders. 

The  vessel  containing  the  Sample  is  li>  bear  an  easily  recognised 
distinguishing  m.ark.  which  mark  is  to  be  repeated  in  the  Tender  for 
the  purpose  of  identification,  but  under  no  circumstancei  is  the  name, 
trade,  or  private  mark  of  the  firm  to  appear  on  the  vessel. 
By  ordt  r. 

Irish  Lights  Office.  Dublin.  HUBERT  G.  COOK. 

January  24th,  iqob. 


Sccret.ary. 


COUNTY    BOROUGH    OF   WEST    HAM. 
TO  ELECTRICAL  ENGINEERS  AND  OTHERS. 
The  Council  hereby  invite  TENDERS  for  : 

I    ONE  l,.ioo-2,ooo  kw    TWO-PHASE    TURBOGENERATOR. 
2.  ONE   500-kw.    MOTOR-GENERATOR,  .iioo-iSo    volts   direct 

current  to  2,100  volts  alternating  current,  two-phase.  And 
1.  SWITCHGEAR  lor  above. 
Specil  cation,  Form  ot  Tender,  and  further  particulars  may  be 
obtained  from  the  Borough  Electrical  Engineer.  A.  High  Skaiihook. 
Tucker  Street,  Canning  Town.  West  Ham,  on  and  after  Friday. 
Fcbru.iry  2nd.  on  the  deposit  01  a  is  Bank  of  England  note,  which 
will  be  returned  on  receipt  of  a  bona  JkU  Tender. 

Tenders,  endorsed  ■  Tender  for  Turbine-Gener.itor,  &c.. '  to  be  sent 
to  my  oflice  not  later  than  4  o  clock  on  Friday,  February  ifilh,  1906. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any 
Tender. 

The  Contractor  will  be  required  to  enter  into  a  bond,  with  two 
sureties,  for  the  due  prrlotniance  of  the  Contr.act,  and  no  Work  will  be 
ordered  under  the  Contlact  until  such  bond  has  been  duly  c.vecutcd. 

The  Contractor  whose  Tender  is  accepted  and  with  whom  a  contract 
Is  entered  into  will  be  required  to  pay  all  workmen  employed  by  him 
in  or  about  the  Contract  such  rates  of  pay  and  observe  such  hours  of 
Labour  as  arc  embodied  in  the  schedule,  which  will  be  part  of  the 
Contract.  In  the  .vent  of  any  breach  of  such  Agreement  Ihc  Council 
will  enforce  the  pcnaltv  chur.'e  in  its  entirety. 

A  Tender  will  not  bi  .ictcpted  unless  it  is  staled  by  the  Contr.ictor 
in  tic  Tcniler,  and  prove  I  to  the  s.atis(action  of  the  Council,  that  the 
Contr.ictor  .it  the  d.itc  I'l  Ihe  Tender  pay?  to  the  whole  of  his  workmen 
such  rates  01  wages  and  ol>scrvis  such  hours  of  labour  as  are  recognised 
by  the  workmen  s  tr.ide  unions  in  the  sever..!  localities  where  hi» 
work  Is  done.  If.  afUr  the  Contract  is  signed,  it  shall  be  proved  that 
Ihe  said  statcnmitsol  the  Contractor  in  Ihc  Tender  are  contrary  t.. 
fact.  Ihe  Council  shall  be  entitled  to  rescind  the  contract,  or  at  its 
option  to  lecover  Irom  the  Contractor  as  liquidated  damages,  and  not 
,'>s  a  penalty,  the  sum  of  /^fo. 

Bv  orier  of  the  Council. 
Town  Hall.  West  Ham,  FRED.  E.  HILI.EARV, 

January,  1  ,i>'j.  Town  Clerk. 


■▼T" 


Contracts 


RIVER     WEAVER     NAVIGATION. 
TENDER  FOR  STORES 
the  WEAVER  TRUSTEES  .are  prepared  to  receive  TENDERS  for 
Ihe  SUPPLY  of  all  or  any  of  the  FOLLOWING  M.VrERL\LS  for  the 
.Maintenance  of  the  River  from  April  ist,  10:0.  to  March  31st,  ^qo^  : 

1.  Leather  Belting,  Indiarubber,  and  Canvas  Goods. 

2.  Building  Materials  (except  timbei). 

3.  Oils  and  Grease,  both  for  illuminating  and  lubricating  purposes; 

Candles.  Paints,  Varnishis,  anc  Accessories,  including  Black 
Varnish. 

4.  Ironmongery,    including    Waste,    Spades.  Steam-Piping,   Nails,^ 

Brushes. 'and  General  Stores. 

5.  Iron  and  Steel  Bars,  Angles,  and   Plates  (except  special  boiler 

plates), 
o.  Cast  Steel   Files.  &c. 

7.  Bolts  and  Nuts,  Bolt-Ent's.  Washers,  Rivets,  and  Stud  Iron. 

8.  Ropes.  Twines.  Cork  Fenders.  Hemp  P.icking.  and  Oakum. 

9.  Steam  Co;  I.  House  Coal,  and  Gas  Coke. 

Schedules  of  approximate  Quantities  and  Specifications  may  . 
obtained  (on  payment  of  One  Guinea,  which  will  be  returned  . 
receipt  of  a  bona  lUlc  Tender)  at  the  Engineer  s  Office,  Northwich,  i 
and  after  Monday,  Januaiv  22nd.  and  all  Tenders  and  Samples  m. 
be  sent  in,  addressed  to  the  "  Chairman  of  the  Stores  Committee,  ca 
of  the  Clerk.  Weaver  Navigation  Ofifice.  Northwich."  before  9  a.m., 
MONDAY.  February  12th.  lc)06. 

The  Trustees  do  not  bind  themselves  to  accept  the  lowest   or  a 
1  endf  r.  and  mav.  if  they  think  fit.  where  the  Tender  includes  a  numi         | 
1.1  ditierent  Articles,  accept  only  portions  of  such  Tender.  1 

Application  for  Tender  Forms  to  be  addressed  I 

^  J.  A.  SANER,  M.Inst.  C.E.,  H 

Engine*  - 

Weaver  Navigation  Northwich. 


'Nt'^ 


EPSOM    URBAN    Di^TTRTe^  COUI.^^ 
WATERWORKS  PUMPING  PLANT.  J 

TENDERS  are  invited  for  SUPPLYING  and  ERECTING  a  GA...vs    j-j 
ENGINE  and  SUCTION  GAS  PLANT  and  a  DEEP  WELL  PUMP  ' 
capable  of  raising  .so.ooo  gallons  of  water  per  hour  against  a  head  ol 
300  feet.  * 

The  work  to  be  carried  out  to  the  specification,  and  to  the  satisfactic 
of  Mr.  W.  Vai^x  Grah.\m,  M.Inst.C.E.,  .s.  Queen  Anne's-gate,  Wcs 
minster,  fionm  horn  lull  p.articul.ars  maybe  obtained  on  p.iyment  c 
/5  5s.,  which  will  be  returned  on  receipt  of  a  bona  juic  Tender. 

Tenders  must  be  sent  in  to  Mr.  E.  G.  Wilson.  Clerk  to  the  Epson 
Urban  District  Council,  Church  Street.  E))s.>m,  marked  "  Tender  fo- 
Pumping  Plant,"  not  later  than  first  post  on  Monday,  F'ebruary  l21h 
1906. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  anj 
Tender. 


D  O  N.— I 

5-  \ 


COUNTY     OF     LONI 
TO   ENGINEERS  AND  OTHERS. 

The  I  ondon  County  Council  invites  TENDERS  for  the  MANU- 
FACTURE SUPPLY,  and  ERECTION  of  THREE  GAS  ENGINES, 
each  having  three  inverted  single-acting  cylinders  over  three  cranks, 
and  each  capable  of  developing  .150  brake  horsepower  at  a  speed  of 
too  revolutions  per  minute.  ,  .   •     .,     rs  o       -r 

Persons  desiring  to  submit  Tenders  may  obtain  the  Drawing,  Specifi- 
cation Form  of  Tender,  and  other  particulars  upon  application  to  the 
Chief  'Engineer.  Mr.  MAfRitK  FiTzMAi  hick,  C.M.G.,  at  the  County 
Hall,  Spring  Gardens.S.W.,  upon  p.aymcnt  to  the  Cashiei  of  the  Council 
of  the  sum  of  i"2.  . 

This  amount  will,  after  the  Council  or  ils  Committee  have  come  tttJ 
a  decision  upon  the  Tenders  received,  but  not  before,  be  returned  to  I 
the  tenderer,  provided  he  shall  Irave  sent  in  a  boua  rtlc  Tender,  and  not  1 
have  withdrawn  the  same.         .  .  ,  r.  j  .,  ...  .,        1 

Tenders  must  be  upon  theoflicial  Forms,  and  the  printed  instructtcn.  I 
contained  therein  must  be  strictly  compiled  with 

The  Contr.ictors  will  be  bound  by  the  Contra^  t  to  pay  to  all  workmen  ' 
(excent  a  rc.ison.ible  number  ol  legally  bound  apprenlicesi  employed 
bv  them  wages  at  rates  not  less,  and  '""bs";"^  ''"'"s  of  labour  not 
greater  than  the  rates  and  horns  set  on  in  the  Counc.l  s  list,  and  such 
rates  of  wages  and  liour^  of  labour  will  be  inserted  in,  ai.d  lorm  part  of 

'''EacTV"ide/is"iob°e'deUvteda.  the  County  Hall  in  a  sealed  cov«- 
addressed  to  "The  Clerk  of  the  I-ondon  Cunly  CoimcU,  Spring 
GardVn,  S  W,."  and  marked  "Tender  lor  Gas  Entines  Shad    .  hames 

''"No^^'wili  be  received  after  to  .a.m.  on  Tuesday,  Februar^    :oth, 

'^Aiiv  Tender  which  does  not  comply  with  the  printed  instructions  for 

"""^'e  CounciMois  mftbind  itself  to  accept  the  lowest  or  any  Tender, 
•.lid  it  wUl  no  .accept  the  Tender  of  any  person  or  firm  who  shall  on 
^  V  nrvious  occasion  have  withdrawn  a  Tender  after  the  same  had 
■Jee'n'^apeired,  unless  the  reasons  for  the  « ithdrawal  were  satisfactory  to 
the  Council. 

O  L.  GOMME. 
Cleik  of  the  London  County  Council. 
County  Hall,  Spring  Gardens.  S.\V. 
January  itith.  190O. 


i 
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Contracts  and  Appointments  Open 
ji        -'  — 


CITY  OK  CARDIFF.— The  CARDIFF 
COKI'OKATION  invite  TENDEKS  lor  the  SUPPLY  o( 
"OLI.NG  TOWERS,  ELECTRICALLY  DRIVEN  PUMPS,  PIPE- 
I  •  I  I.'    ^      <   -  •*'.  !  Koith  P.iwcr  Station. 

-    Sped  ligations,  and  Forms  of  Tender   may  be 
L::hiir  Ellis,  City  Electrical  Engineer  and  Manager, 
...  H.i>es.Cardiil. 
ler*.  endtirscd  "  Cooling  Towers,"'  to  be  delivered  at  my 
tore  Friday,  February  loth. 

J.  L.  WHEATLEY. 

Town  Cleric. 
Ti.wn  Hall,  Cardifi.  I7;h  Janu  ry,  igo6. 


R 


Iv'AOFORD    POOR    LAW  UNION.— The 

the   Br;i1fo:d  Poor  Lnw  Union  arc  prepared  to 

;om  Masons  :iiid  liricktaycrs  for  the  erection  of 

>TEAM.HOILEK  CHIMNEY,  also   TENUKRS 

icis    for    the    INSIALLATIO.V  of    a    SYSTEM 

STEAM   HEATING  and  MACHINtRYin  con- 

;  :he  L'nion  Hospital,  Hur'on  I-uie,  !Jr;idford. 

/.c-."iUSot  tendering  for  these  Works  arc  icqucstcd  to 

applications,  along    with  n  deposit  of  ^2  as.  for  each 

-.(^1  (w^i^;h   will   be  returned  on  receipt  of    Icfna  fidt 

til  Holland,  En},iinecr  and  Architect  to  the  Board. it, 

-   Husilcrgate.  KradforddVl.  No.  i,52(j),  when  par 

.irde.1  ni  due  course.    Drawings  ana  Speciticitions 

t  r  Archilccl's  Offices. 

■    .  '  >!    K     trT-       fi    >cparate     Forms  of    Tc'der    supplied,    to  be 

<L  :    '1  .   :  ;    K.oni.    'Chimney,"  ''Atmospheric  Heating,    lobe 

crsigned  not  later  than  •)  a.m.  on  Monday,  the  20th 

Tender  will  not  ncccss.irily  be  accepltd,  and  the 
icmlvr.  t  ,4ti;.  pct-.„n  or  firm  who  docs  not  observe  the  lair  contracts 
'au*e»  referred  to  in  sj>eci(icauon  will  not  be  accepted. 
by  order, 

GEORGE  M.  CROWTHEU, 

Clerk  to  the  Guardians 
t'nion  Offices,  22.  Manor-row,  Bradford, 
January  18th.  i<>o(). 


B 


OROrCH  OF  DOVER,— ELECTRICITY 

liEPAinMENT  -ENGINES. 

TENDERS   for   the    SLFPLY  .ind  EREC" 

:.<'N  .:    COMBINKD     STEAM    GENERATOR 

'    !  -.     The  Engine  to  be  nf  the    High-Speed 

-ttl   Type  with    Forced    Lubrication.     The 

-Nential  feature  of  the  Co.iiracl. 

<  and   Forms  of  Tender  may  be  obtained 

\\      uu.  miAV,     Borough    Etectnc.U  Engineer.    Paik 

;ij-:i  3  deposit  of  One  Guinea,  which  will  be  returned 

c.h  Ion. I  'lie  Tender  that  is  not  accepted.    Additional 

■-      '1  -^['Cti-v  all. )|i,  2s.  (xi.  each. 

->t    '1:  Temlc:     '  n  the  prescribed  form,  to  be  addresied  and  delivered 

Ml.      .   ,1   CT',!  '<.cd  •■  Tender  lor  Steam   Generator,' on  or  before 

enter    into  a   contract    and    bond,     with   tv  ■ 
<:  due  completion. 
\  ■  <■  K.  .r;-irj-...:i  an  not  bind  themselves  to  accept  Mic  lowest  or  any 
I  ruder. 

WOLLASTON  KNOCKER. 
Ca«t:    "      ••  Dover,  TownClerk. 

'  :  lOO. 


COUNTY  BOROUGH  OF  SUNDERLAND. 
EI.ECTKICITY   l)KP.\RIMENT. 
TO  MANUKACTIRERSOF  FEED  PUMPS.  COOLING  TOWERS, 
AND  SURFACE  COMiEXSERS. 

""  '    'rrjii..n  c(  Sunderbnd  are  pren.ired  to  receive  TENUEF-- 

■    ri  Y..1- 

■1    IIOILER  FEED  PUMP. 
,-         \t.  WOODEX  COOLING  TOWER. 
Ul  o.VE  SURFACE  tO.N'liENSEH  wllli  Motnr-Drlvtn  Pump» 
(di  COAL  HIXKKRS    GAN"  IKY,  and  other  Steelwork. 

TMisoi  Tender  can  be  "b*.t  I  > 

-t;  Engineer,  Mr.  J.  F.  C.  S 
'iidetland,  and  on  pa\mcn:  -^ 

";  c^' ..r.;on.  which  will  be  Tctnrnedon  iot;p;  oi  a 
irr. 

.•'■.  :iddr(s%c4l  to  the  "  Chairman  of  the  Kfeirlricity  and 
"■  f      Town  H.dl,  Snuderland,  muvl 
•  nlioclock  nt»n  on  Fiiday.  t! 
.(..to  be  endorsed  ■  A.  B.C.  or  1' 

i  lie  Corroiaiioa  do  not  bind  themselves  to  accept  the  low  r 

FRAS.  M.  BO\VE\ 

T.r 
Town  Hill,  SuDderlacd,  January,  jand,  \y^. 


T 


111-:    URliAN   DISTRICT  COUNCIL  OF 


STEAM  DYWMO   W 


The  frb.n  D  ■ 
Tenders  lor  the  ' 
STFiM  i.vviM 
CO\ 

iron. 

rctu-nco  on  rcct 

Tenders  t'»  l>e  ■  ■ 
to  the  ClerK.  C 
than  FEBRUAK  < 

I'he  Council  <: 
Ten  1e.'. 


•\Rn  PAVELS 


'f  Tender  can  be  obtained 
.'■  of  ^'i  i«  ,  which  will  be 

Dynamo."  and  delivered 
MottUke.  S.\V,  not  later 

.ccept  llie  lowest  or  any 


>.    s.  L>AViL»oX.  Electrical  Engineer 
Eleclriclly  Worki,  High  .tree;.  Moiiuke.  s.\V. 


APPOINTMENTS    OPEN. 


INDIAN  Pr RLIC  WORKS  DEPARTMENT. 
The  Sccrel.r 
n,oO.  inakr   not 
ENGINEER  in 
Works  Dcparlmc 
Coopers  Hill  C 

The  age  ■■(  C  ■ 
years  on  \ ' 

A  print (  : 
the  conditi 
as  to  Cducil;-:!  .' 
the  Secretary.  I*i- 

The  Form  of  \\  . 
later  tbau  Tut m1.>},  )^•.  >Uv  r.c\ 


-Ti 


>  be    nuuc    i:o'ii 


'r«t  than  ii.or  more  than  X4 

1    information  regarding 
.  ■; -Mj'i'rement^  laid  dt^wB 

■   fT<  in 


India  Office,  UcccmbcT  Kytb.tgoj. 


A.  GODLEY. 
I'nder  Secretary  of  Stale. 


f^\X\      OF      BR.ADFORD     TECHNICAL 

V^  coLLEiit- 

UEPARTMEXT  OF  EXGISEERINt... 

J!.     I  i-i  rlkh-Mll       ,1     UtiFKIcAL      ENGINEERING     i» 


VA(^ 


\i  plicalKia*  to  be  .cut  tu  av\  .^.ti 


:mcnt  ani  Form  of  .Appi:* 
>     a>n>K'k  at  the  CoMei:e. 

(lUTT. 

,■,..«  Committee. 


TAFFORD  RURAL  DISTRICT  COUNCIL. 

I.  I  FPK    MK    \V()RK«. 


I  ■ 
-LI 


.  and  C-.  .-e 

.r  wikV,  and 
tic. 
iithl. 

C    a^e  acd 

t  A-j  icccnt  te*ti 

.dooetj  "ClerS  .( 


MORGAN*. 

tl.ik  to  the  t>un^,I. 


V.   .....*.!..      NOTTING- 
HAM. 

II   M.l     :   I  SI.S-TRMOLs    ^    '    UCTIRKRS  are   Rt 

■  »  PHYSICS,  tiie 


T  N  I  \  I-  Iv.'ii  1   1 


can  l^  vY'.. 


-ft 
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N0TK_3»-.  d,'Play  aarcl.ununis  oj  the  fi„m  „  enlioved  undc,  rnO,  h,ad,„e  ca„  b,  louvd  uadih  by  "fr^"  ">  "" 

Alfhabclical  Index  to  Advettiicrs  on  paga  22  aiirfil. 
/„  crdl,  to  asiutejaf  toatmmt  to  advtrlttm.  loch  P"><  .si..d«rd  m,dn  il^  Uad,„e  5f«.<il.<VONLY. 

Adrertis^r,  ^.ho  prefer.  l,o««-er.to  be  entered  u„der  two  or  nwre  d.tl'revt  ^.<lio„s  cm,  do  »  by  a.,  ounua.  toymeuto/  .5^ 
/or  eacit  additional  section. 


Advertisers'  Service  Bureau.  . 

lir.tish    A.ht.tisc.      Slim.,:     bureau,     Ouecn     Anue  =.     Cl.air.berF, 
\Vcstnnii-.li.i,  S.W. 

Artesian  Well  Machinery. 

John  Z,  Ihom.  rutiKToil.  Manchester.  , 

Band  Sawing  Machines. 

.\(jl.lc&  l.imu.  Lid.,  Icllins-on-lyne. 

Bearings  (Roller).  .,     j       ^ «. 

ll>au  KoUcr  htaiina  Co.,  4;,  Vittona  blreel,  London  .\V\. 

Belting.  „      ,,    ,  ,     _,      .  ^ 

linnicy  &  Son,  (Jalherine  Stieet.  Cily  Koad.  Ixindcn.  K.C. 
Corl,  Arlliur,  &  Co.,  Cambeiwell,  London,  S.E. 
Fleming,  liirkbv  *  Goodall,  Ltd..  West  Orove,  Halifax. 
(iilniour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 

Clayto'n,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Hartley  >\  Sugdcn.  Ltd..  Halifax. 
Thompson,  John,  Volverh.inipt--  n. 

Boilers  (Water  tube).  .,      ^.     ,   ,  „„h  ., 

Babcock  &  Wikox,   Ltd.,  Oriel   House.  b.-irrn,sdon  Street    London. 
E  C, 

SliilniK  BoJiet  Co.,  LUl.,  Molheiwell,   N.B. 

Bolts,  Nuts,  Rivets,  etc.  .     „. 

Herbert  W.  Pcriam.  Ltd.,  Kloodgale  Street  Works,  BirmmKham 
T.  I)   Robinson  S  Co.,  Ltd..  Derby. 

Books.  ,..        .  ...  ,. 

Grifl.n,  Charles,  &  Co..  Exeter  Street,  Strand.  M  .C 
New  Zealand  Mines  Kecord,  Uellin.^ton.  New  Zealand. 
Spon,  E.  &  K.  N..  12.1,  Strand,  W.C. 

Boring  Machines  .  „  , , 

Asqoilh   W.lliani,  Ltd.,  Well  Road  W  oiks.  Hahlax. 

Niles-IIcment-Fond  Co.,  23-25.  Victoria  Street,  London,  b  W 

\-..l)le  &  Lund.  Ltd.,  Felling-i  n-Tync. 
Cables.  ,.     i  ,j 

CallendeiS  CaMi-  and  Construction  Co..l.ld. 

Case-Hardening  Compounds. 

lly.  Miller  &  Co..  MillKartl.  Works,  Leeds. 

tullmofe,  lienson.  Pease  S.  Co.,  Ltd.,  Slockton-on-Tces. 

Catalogues,  Printing,  &c. 

Atlaiuici'iebs.  Ltd.,  Wevinouth  Street,  Manchester. 

Spollisi^.)o.le    AdvcrliMliB    ARency,    Clun    House,    Sucrey    Street 

Strand.  W.C. 
Etafloid,  Ailhur,  &  Co. Denton,  Manchester. 

Chucks. 

Faiibanks  Co., 78-80,  Cily  Hoad,  London.  t.U 

Cisterns,  Tanks,  &c. 

Ashnioie.  lienson.  Pease  &  Co.,  Ltd.,  Stockton-on-lees. 

ciavl..n,  .-on  &  Co..  Ltd  .  Hunslct.  Leeds. 

1-.  A.  Keep,  |u.voii  S  Co..  Bain  Street,  llirminthalli. 

Clutches  (Friction).  „._,., 

Daviil  IlildKc  &  Co.,  Casllelon  Ironworks.  Rochdale,  Lancashire. 

Condensing  Plant. 

Benn.Sykes,  llasliniiden,  nc.ir  Manchester. 

Conccntiic  Condenser.  Ltd..  23,  Northumberland  Avruuc.  London, 

W.C. 
Mirrlees- Watson  &  Co.,  Ltd.,  GlasRow 

Consulting  Engineers. 

Gibbs,  lolin,  &  Son.  So.  Juke  Street,  Liverpool. 

G.  H.  HuKhes,  A.M.LM.E..  Ig.  Old  yueen  Mreel,  Wcslnili.sUr,  S  \\  . 
Melville  it  M.acalpine,  61^.  Walnut  SIriel.  Philadelphia.  I'a.,   U.S.A. 
Mount-Macs,    A,  M.I.Mcch  E..    M.LM  E.,   u,    Ironmon.ter  Lane. 
London,  E.C. 

Continental  Railway  Arrangements. 

N'oitlicin  Ivailwavof  France. 

South  Eastern  «.  Clialliaiu  Railway  Co. 

Conveymg  and  Elevating  Machinery. 

AdoK  HIeicherl  *  Co..  Leipzig  Gohlis.  Germany. 
Fraser  ft  Chalmers.  Ltd.,  3.  London  Wall  Huildincii,  London.  fc.C. 
Tcnipcrley  Transporter  Co.,  72,  BishopsRate  Sircel  Within,  London. 
EC. 

Copper  and  Brass. 

W.  Ilcpton  .>v  .s,.n.  HunsletLanc,  Leeds 
Coverings  (Boilcrl. 
Mapuesia  (-<.\enni;     Ltd..  WashinKton  Station,  Co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 

loMph  lloolli  ,•(:  liros.  Ltd,  Kodley,  Leeds. 

N'iles-Hcment  i^ond  Co  ,  23-25,  Victoria  Street,  La>ndon.  S.W. 

Cranks. 

Clarke's  Crank  \  For^e  Co..  Ltd..  Lincoln,  England. 


Cutters  (Milling).  ^      ,,      .      ^,,, 

I'r  ,U  &  WhiUicv  Co.,  43-25,  Victoria  Street,  Loi,don,  S.vv  . 

E.  G   WnKley  i  Co.,  Ltd..  Foundry  Lane  Works,  bolio.  ij.rnungh.vm 

Destructors.  ,     . 

Heenaii  .V  Fronde,  4,  Chapel  Walks,  Manchester. 
Horsfall  Destructor  Co.,  Ltd.,  Armley,  LecUS. 

Dredges  and  Excavators. 

IJelanjie  it  Lie  Mcc.,  Hoboken,  near  Antwerp 
Rose,  Downs  &  Thompson,  Ltd.,  Old  Foundr),  Hull 

Drilling  Machines. 

Asquilb,  William,  Ltd.,  Well  Road  Works,  Halifax. 
NiUs-Bcmci.t-Pond  Co.,  23-25,  Victoria  Stieet  London,  S.W  . 
Noble  S;  Lund,  Ltd..  Felhng-on-'lyi.e 
Swifl,  George,  Clarence  Ironwoiks,  Halifax. 

Economisers. 

E  Green  «  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  .t  l.aiicastei,  10.  Victoria  Street.  London,  b  \v - 

Electrical  Apparatus.  ,     ^ 

AllgemeineElektncllatsUesellschaft   Berlin  Germany.  ^-o^f-H, 

British  W.stin.ljhouse  Eleclric  and  Manuiacluriiig.Co.,  Ltd.,  NorlOK 

Stieet,  Strand,  London,  W.C. 
Broadbent,  T.  W.,  Victoi  ia  Electrical  Works,  Huddersfield. 
Crypto   Electrical    Co.,    3.  Tyer's   Gateway.    Bermondsey     Street^ 

London.  S.H;.  ...       .   »       j   „    it  n 

Ebonestns  Manulacturin.g  Co.,  22,  Posotnan  Stieet.  London,  t.U 
Gent  &Co..  Ltd..  Faiaday  Works,  Leicester. 
(;reenwood&  Batley.  Ltd..  Albion  Works,  Leeds. 
India    Rubber,    Gutta    Perclia,    and    TelcRraph    Works  Co.,  Lid.. 

Silverlown,  London,  E,  „,  .  ,~._     ,.        ,r     , 

Johi.-on  and  Phillips.  Ltd..  Victoria  Works.  Old  Charlton,  Kent. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W.,  Germany. 
Nalder  Bids.  &  Thompson.  34-  Que'-"  Sti  eel,  London,  E.C. 
New  (.ulta   Percha  Co.,  Ltd.,  Dashwood  House,  New  Broad  Slreel, 

EC. 
Newton  Brothers,  Full  Street,  Derby.  .   ,,     , 

Phoenix  Dynamo  Manufacturing  Co  ,  Bnadford,  loiks. 
Scott.  E..  &  Mountain,  Ltd.,  Newc.istle-on-Tyne, 
Turner,  Atherton  &  Co.,  Ltd.,  Denlon.  Manchester. 
B.  Weaver  &  Co.  (StY  Ebontstos  Manufactuiing  Co.),  22.  Kosoman 

Stieet.  Clerkenwcll.  London,  E.C. 

Engineers'  Supplies. 

Ahlers,  Ad.,  Whitley  Hay.  near  Newcasllc-on-1  yne. 

Engines  (Gas). 
Campl  ell  Gas  Engine  Co..  Ltd..  Halif.a.x. 
Cundall,  Sf  n  &  Co.,  Ltd,.  Airedale  Iron  Woiks,  Shipley, 

Engines  (Electric  Lighting). 

McLaren,  ].  and  II  ,  Midland  Engine  Works.  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa,.  US.A 
Hunslel  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell  Clarke  &  Co.,  Ltd  .  Leeds.  England 
McLaren.  J.  &  H..  Midland  En.gine  Works.  Leeds. 

Engines  (Stationary).  ,.    ,        ,.  ,      . 

Allis-Chalmcrs  Co.,  533,  Salisbury  House  Finsbury  Circus,  London 

I*.  C 
Eraser  &  Chalmers.  Ltd..  3,  London  Wall  Buildings.  London,  E.C.     '' 

Mirrlees  Watson  Co.,  Lid..  Gl.asgow. 

Engines  (Traction).  ,  ,„    ,     ,     ., 

Jno.  Fowler  &  Co.  (L.eds),  Lid.,  Steam  Plough  W  oiks,  Leeds. 

Engravers.  ^  „  k  e- 

Jno   Swain  ft  Son,  ltd.   58.  Fairingdon  SUcel.  London,  t.C. 

Exhaust  Steam  Oil  Separators. 

Lancaster  .V  Tonge,  Ltd.,  Pendleton,  Manchester. 

Fans,  Blowers.  ,  .        ^    • 

Capel  Fan  Co.,  13,  Moscley  Street.  Newcasllc-on.Tyne 

Davidson    &    Co.,   Ltd,,   "  Sirocco-    Engineering    Works,  Lelfasl 

Ireland. 
Gibbs,  John  &  Son,  80,  Juke  Street.  Liverpool. 
Matthews  &  Yates,  Lid.,  Swlnlon,  Manchester. 


\ 


V 


L-:ti. 


Files 

FIccklor.Tcmpkin  &  Co.,  Ltd.,  Ncwhall  Steel  Woihs,  Slicn.e: 

j"h.  s"nkeV  &  Son,  Lid..  Essex  Wharf,  Cannini!  Town.  London,  I  , 

Firewood  Machinery, 
il.  Glover  S  Co..  Patentee,  and  Saw  Mill  EnBlneers.  Leeds 
Hill  and  Heibert,  Ltd,,  Great  Ccntr.il  SiKct,  Leicester. 


mulAKY  <),  I9«i6. 


I'ACKS    WKEKLV 


*vL*l»i 


.IpiRfigg  Wiimy  if 


Aerial  Ropeways 


B 


WIRE     ROPES 


u 


WIRE     ROPES 


L 


WIRE    ROPES 


L 


WIRE     ROPES 


I 


WIRE    ROPES 


V 


WIRE    ROPES 


A 


WIRE     ROPES 


N 


y^lRE     ROPES 


T 


■,.    RE     ROPES 


s 


STEEL  WIRE  ROPES 

AND    APPLIANCES. 
FLEXIBLE   STEEL   WIRE    ROPES 


fUR 


Cranes,  Lifts,  Hoists.  Etc. 

ABSOLUTELY     RELIABLE. 

ONLY     ONE     UNIFORM     QUALITY. 

Blocks,  Pulleys, 
Crab  Winches,  Tackle,  Etc 

MINING  &  HAULING 
PLANT. 


Illustrated  Pamphleit 
may    be    obtained 
on  ApplUaiion 


S5^      t^^v'^ 


•-^' 


Ropeways  ConMrucloJ  to  Cnvry  from  50  to  2.000  Ton.   per  day  lo  Tr.n.port 

all   Do»tription«   of  MAlrnalm. 

K...,     ,,..,  BIXLIYTINT    &    eC.    Mil 

72.  MARK    LANE.T r. LONDON.     ENGLAND.     MILLWALL.  E. 
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Buyers'    Directory — [Continued). 

Fountain  Pens. 

Mabie,  Todd  &  iiaid,  f,3.  Cheapside,  London   F.,C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd..  Ccvenlry. 

Forgings  (Drop). 
J    H.  Williams  &  Co.,  Brooklyn.  New  York,  U.S.A. 

Furnac«s. 

DeiRhton's   Patent  Flue  &  Tube  Company,    Vulcan   Works,  Pepper 

Road,  Leeds. 
Leeds  Korge  Co.,  Ltd.,  Leeds. 

Gauge  Glasses. 

\.  h.  Treasure  &  Co..  Vauxhall  Road,  Liverpool. 
Tf  iniey,  J-,  ^:  Sons.  Avlrtn,  Birniinjiliam. 

Gauges  (Pressure,  Vacuum,  and  Hydraulic). 

J  i.l.bic,  .Mtlnnt!.,  Ltd.,  45.  Bolli\stll  Mitel.  Glasgow. 

Gearing. 

Ablers,  Ad.,  Whitley  Bay.  near  Newcastle-on-Tyne. 

An^us,  G.  &  Co.,  I  Id.,  Newcastle-on-Tyne. 

AM|uilIi.  William,  Ltd.,  Well  Road  Works,  Halifax, 

Dixon,  W,  F.,  6i  Co.  (o,  Percival  Street,  C.  on-M.    Manchester. 

Reid  Gear  Co.,  Linwood,  near  Glasgow. 

Wild,  jM.  E.,  &  Co..  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

hi.isti  &  Cha'nieis.  Ltd.,  3.  London  Wall  Buildings.  London,  F.C, 

Greases, 

Blumann  and  blern,  Ltd.,  Plough  Bridge.  Deplford,  London,  S  E. 

Hack  Saws. 

i'.a>ius,  Charles.  Knuzdcn  Brook,  Blackburn. 

Hammers  (Steam), 

Davis  &  Primrose.  Leith  Ironworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25.  Victoria  Street,  Londr.n.  S.  W. 

Hoisting  Machinery. 

SftrCfuivcying  Machinery. 

Horizontal  Boring  NIachines. 

A^quith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  23-25,  Vcloria  Stiett  London,  S.W. 
Noble  \  Lund,  Ltd,,  Kelling-on-Tyne. 
Sw.ft.  George.  Clarence  Ironworks,  Halifax. 

Hydraulic  Leather. 

Ahlrts,  Ad..  W  hitlty  Pay.  near  Newcastle-on-Tjnc. 

Hydraulic  Machine  Tools, 

Nilis-I't-iru-iit-I'nrul  C<,..  2y2^.  Victoria  Etreel,  London,  i  W. 
Vauxhall  and  West    Hjdiaulic  Engimeiing  Co.   Ltd.,    23,  Coihge 
Hill,  London,  F.C. 

Icemaking  ana  Refrigerating  Machinery, 

H.J.  West  &  Co.,  1  r  4- nX,  South  walk  Bridge  Road.  London.  S  E. 

Indicators, 

Uobbie  Mclnnes.  Ltd.,  <.■;,  Eothwcll  Street.  Glasgow. 
Hannan  &  Buchanan,  75.  I*obcrtson  Street.  Glasgow. 

Iron  and  Steel, 

Allen,  Edgar,  (t  Co.  Ltd..  Imperial  Steel  Works,  Sheffield. 

Askham  Bros  S  Wilson,  Ltd.,  SheHielo. 

Buckley,  Saml.,  St,  Pauls  Square,  Birmingham. 

Fairley  &  Sons.  James,  Old  Mint,  Shadwell  bliecl,  Birmingham. 

Farnley  Iron  Co.,  Ltd..  Lcedft  England 

Mocklon.  Tompkin  &  Co..  Ltd..  .\cwhall  Steel  Works.  Sheffield. 

Friei.  Kiupp.  GrusonwcrK,  Magdeburg-buckau.  Geimany. 

L  Frederick  Melling.  14.  Park  Row,  Leeds.  England. 

Parker  Foundry  Co..  Derby. 

Burden.  John  &  Sons,  Lambbill  Forge,  by  Maiyhill,  Glasgow. 

Waller  bcolt.  Ltd..  Leeds  Steel  Work».  Leeds,  tng'and. 

Tonwork  (Constructional). 

F,  A.  Keep.  Jrixon  .\  Co..  Barn  Street,  Birmingham. 

Ironwork  (Galvanised), 

F.  ..\.  Keep.  Jux.m  .V  Co..  Barn  Street.  Birmingham. 

Lagging  Sheets. 


Zeit/  .'V  Co 


.  Lime  Street.  Londr.ii.  E.C. 


Lathes. 

An|iiith.  William,  Ltd..  Well  Road  Works.  Halifax. 
Bradbury  &  Co.,  Ltd  ,  Wellirrglon  W  orks.  Oldham. 
Eclipscloot  Manufacturing  Co..  Linwood.  near  Glasgow, 
l-cckcnhy,  Benton,  &  Co.,  Perseverance  Ironworks.  IHalifax. 
Mitchell.  D..  &  Co..  Ltd.,  Parsonage  Works    Keigh  cy. 
Nrlcs-Bcnicnt-IVind  Co..  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund,  Ltd..  Fr'lling-'on-Tyne. 

Norlhcrn  tngrneering  Co.  i](>oo),  Ltd.,  King  Cross,  near  Halifax. 
Swiit.  Gtor^e,  (.  larcricc  Iror.vvorks,  Halifax. 

Lathe  Carriers 

WrUianis.  J.  H..  &  Co.,  Brooklya   New  York,  f.S.A. 


llege^ 


Laundry  Machinery. 

Hil!  iiiiJ  Herbert,  Ltd.,  Great  Central  Street,  Leicester. 
Bunmicrscales.   V\ .,    &    Sous.    Lla.,    tngiireers,    Bhoeiiix  fcunarj 
Keighley.  England. 

Lifts, 

Waygood  &  Co..  Ltd.,  Falmouth  Road.  London. S.t. 

Lubricants,  ^  ,      ^      .  „ 

Blumann  &  Stern.  Ltd..  Plough  Bridge.  Deplford,  London  S.E. 
Reliance  Lubricating  Oil  Co..  The,  19  &  20.  Water  Lane.  GrcalTower 
Street.  London,  E,C. 

Machine  Tools. 

Asquith.  William.  Ltd.,  Well  Road  Works,  Halifax. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Baleinan  s  Machine  Tool  Co.,  Hirnslet.  Leeds. 

Beanland.  Per  kin,  &  Co.,  School  Close  Woiks.  Leeds. 

Bertrams.  Ltd.,  Si.  Katherine's  Works.  Sciennes,  tdinburgh. 

Bradbury  &  Co..  Ltd.,  Wellington  Works,  Oldham. 

Breuer.  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rhlne 

(Germany).  ,  „  .  ,„„ 

Consolidated  Pneumatic  Tool  Co.,  Ltd  .  Palace  Chambers,  9.  Bridge 

Street.  Westminster,  S.W'. 
Cunliffe  &  Groom.  Ltd..  Broughlon  Ironworks,  Manchester. 
Dean,  Smith  &  Grace,  Ltd.,  Keighlev. 

Dempster,  Moore  sS:  Co.,  Ltd.,  49,  Robertson  Street,  Glasgow. 
Fengl,  A.,  &  Co.,  Grafton  Slreet,  Altrinchani. 

Greenwood  &  Batley,  Ltd.,  Leeds.  _ 

Jones  &  Lamson  Machine  Co.,  97,  Oueen  Victoria  Street,  London,  t.c, 
John  Lang  &  Sons.  Johnstone,  near  Glasgow. 
Luke  &  Spencer.  Ltd.,  Broadheath,  Manchester. 
Jos.  C.  Nicholson  Tool  Co.,  Citv  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement-Pond  Co..  23.25,'Vicloria  Slreet.  London,  S.W. 
.\oble  &  Lund   Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co..  1900.  Ltd.,  King  Cross,  near  Halifax, 
j.  Parkinson  &.  Son.  Canal  Ironworks,  Shipley.  Yoikshiie. 
C.  Redman  &  Sons.  Halifax. 
Resides.  12.  Aire  Street.  Brighousc,  Yoiks. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
G.  F.  Smith,  Ltd.,  South  Parade.  Halifax. 
Swift,  George,  Clarence  Ironworks,  Halifax. 
Taylor  and    Challen.   Ltd.,   Derwenl   Foundry,   Constrtulroiyvijill 

Birmingham.  L 

Vauxhall  and  West    Hydraulic  Engineering  Co.,   Ltd..  23^*^' 

Hill.  London,  E.C. 
H.  W.  Ward&  Co..  Lionel  Street.  Biimingham. 
T.  W.  Waid,  Albion  Works,  Sheftield. 
West  Hydiaulic  Fingineering  Co.  fsee  Vairxhall  and  West  Hydraulic 

Engineering  Co.  Ltd.),  23,  College  Hill,  London,  E.C. 
Winn.  Charles  &  Co..  St.  Thomas  Works,  Hirminghanr. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Livcrsedge,  Yorks. 

Machinery  Merchants, 
Giccn\v^.od,  Thomas.  W.itcrsiJe,  Halifax. 

Marks. 

Pryor.  Edwaid.  &  Son.  68,  West  Street,  Sheffield. 
Metals. 

Delta  Metal  Co..  Ltd..  East  Greenwich.  London,  S.E. 

Magnolia  Anti-Fiiction  Metal  Co.,  Ltd..  of  Great  Britain,  49,  0"«D 

Victoiia  Street,  London.  FI.C. 
Phosphor  Bronze  Co.,  Ltd..  Solithwark.  London.  S.E. 

Metals  (Perforated). 

Brown.  Aridic\\.  &  Co..  110,  Cannon  street.  London,  E.C. 
Mcguiri,  ii  .  .S:  Co..  Ltd..  Engineering  Works,  DilliDgen-on-Saar. 

Miring  Drill  Steel. 

1  l"Ll,l<.n,  Tcmipkin  &  Co.,  Ltd,,  Newhall  Steel  Woi ks,  Sheffield, 

Mining  Machinery, 

l-rascr  s\  Chalmers,  Ltd..  3  London  Wall  Buildings,  London.  E.C. 

Office  Appliances, 

D..V  s  J   hii.  \  S(  n.  I  Id..  3c.  All  Saints'  W,  rks,  Derby. 
Halderi  «i  Co.,  J.,  8,  Allien  Square,  Manchester. 
Hall  &  Co.,  B.  J.,  39,  Victoria  Street,  London,  S.W. 
Inglesant.  T..  &  Sons,  Ltd..  Atlas  House.  Leicester. 
Lyle  Co..  Ltd..  Harrisoir  Street,  Gray's  Irrtr  Road,  London.  W.C. 
RookwellWabash  Co.  Ltd..  69.  Milton  Street.  London,  EC. 
Shannon,  Ltd..  Ropemaker  Street,  London.  E,C. 
Trading  and   Manufacturing  Co.,   Ltd..  Temple  Bar    House.  Fleet 
Street,  London,  E.C. 

Oils,  &c, 

Illuiiiann  and  Stern.  Ltd.,  P.ougll  Bridge,  Deplford,  London,  S.  E. 

Oil  Filters  and  Cabinets, 

Valor  Co..  Ltd.,  Rocky  Lane,  Aston  Cross.  Bimiioghatn. 

Packing, 

Beldam  Packing  &  Rubber  Co..  93  94,  Gracechurch  Street.  London, 

E.C 
Lancaster  &  Ton.ge.  Ltd..  Pendleton.  Manche-ter. 
Redfer"  *  Co.  S..  Swan  Lane,  New  Brovin Street,  Manchester. 
Quaker  City  Rubber  Co..  Coronation  House,  Lloyd  s  Avenue.  E  C. 
United  States  Metallic  Packing  Co..  Ltd..  Bradford. 

Paper. 

Lcpard  &  Smiths.  Ltd.,  29.KinKSlreel,Covenl  Garden,  London,  W.C. 

Patent  -^genl, 
Lorrain.  J  G..  JM.I.E.E.,  M.LMcch.E,,  Norfolk  House,  Xor/olk Street 
Strand.  London,  W.C. 
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LIOhTMNU  PAINTLW." 

■■.     kV    4V    .    U  r  :  ■  1     P*Tr*T»  . 


PORTABLE    LIGHT    FROM    OH.  ^MiLLS 

UP   TO   4  000   CANDLE    POWER.  '^ _  ^  _- ,  «. 

tdopltd    by    2(    OovtrBrmnll    and    til    LMei«i  Qroat    Savins    In    Tlma,    fmtnt.    and    Labour.     Q 
Flrmi.     Ovti     I.SOO     lappllid    10    grillHi    and  PAINTIM.   SPFKD     3  >q,j^rc  )  ard«  »  mlnut*.  J 

Foral|a  Hillwiyt.  ■"••»  ""o"*"  • 

Each  l-AMi' Gr»K»vT>n.  ;  C^^TJIJU!^ 

HoriionUI  Fl.rae  lJn.(r«el«d  ky  W«»lk«r  (jq    |   p^inijr  .  ^,  ^ljic  l:;uiiii:-  £2*     ?     ?    C 

OVER    la.OOO  SOLO  iKitr  No. 


{: 


COMIIUTI' 

£7 


No.  0. — 500  C.iiullcs.  small  hand  paltctn, 

for  petroleum 
N'o.  I.— l.soo  Candln.  hand  pattern.  v>ith 

No.  J  size  burner  (or  Tir  Oil   ..      £10      0      0 
N'o.  2.— I.SOO  Candles,  utcful  «nd  poitablc 

paliern        £tS   tO     0 

N'o.  S.    3,S"0  Candles,    Manchester  Ship 

Caual  pattern        £16    10     0 

So.  4.— 3.W0  Candlea.    A  most  powerful 

lamp £17   16     0 

iff  irraneed  to  burn  Kerosene  ;or  Petroleum  when  sent  t>> 
>'irc.it  Ilrllaln  our  Special  Wells  Oil  Is  supplied. 
..Lves  .10  per  cent,  more  li^ht.    Special  pnceslot  our 

.   ti'  'MI-    .\fC"N  •>■    dtfCVt   t'l  «^ 


No     50       STANDARD      LAMP 

Elictrlcal     Engi- 


£30     0  0 

NO.  3        ..  £34     0  0 

SInRle  Air  Comprvssor  £17   10  0 

7     0   Double  Air  Compressor  £1'     0  u 


HAND    AIM    CO.MPRESSOR5. 

Paint  Holder  and  Sprayer  Combined. 


neers,  Contractors, 
Builders,  Docks, 
Railways,  Ac. 


rh  %  l.amp  ssln  act  bluw  out  >n  ^ 

,      -'      r .    I   .  :cir  uhitc 
t     ■  c    piiwcr. 
,       ,  ■    :        ; clroleuin 
:.ls   i|   K>'l<>a*  "'    ' 


1  dC3  each. 

P.stra   BtVfMrs  %lm  fjch. 


ELL5     bTANOARD 
OIL  C»iS  LAMP  NO  50 
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0 

q^^. . ^^^^^, 


WELLS'  OIL  GAS  ■       . 

GENEMTIliG  LAMP  Ko.  40.  .  ^ 

WclKhl.  10  lb.     Cap>cll]r.  7  P<> 
Burning  about  7  buun. 


i! 

♦ 
( 

( 

( 
t 

! 
I 

t 

|nv«lu«blo  for  ELK-TBIIAL  W  OKK    SI  KM  ILLINC, 
I  ORHAMtNT"         '■'■  ■■"•nNC.  kc, 

lor  any  clics  "<  pa  "*^  "^  ' 

Price  Conipli  le  dft 

Hand  sprii>»r  »nd  Ho»«  ^-tv'-"^  »tpjta-.  .    £>. 

^      VfRTOl    STEAM    c 
(NCINE  AND  AIR      i 
COMPRESSOR 

•  £100. 


8 
8 


Made   m    Sheet    S'eti.   with   lop    j    '. 

t..>ttom  ol  our  ••  t'nlweakabJt '  Mi  • 

I.*  U|tl>tnes«  and  S<Tn»lb.  allh  lart« 

Capacity 


,      ,    .      >    ^  r  ll.irr.cr  19 

to 

.1 

Fjua  Uujuet'  - 


A.  C  WELLS   &   Co.. 

lOOa.  Midland    Road,  St.  Pancras. 

LONDON.    N.» 
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Buyers'    Directory — {Continued 

Photo  Copying  Frames. 

J.  Halden  &  Co..  8.  Albert  Square,  Manchester. 
B.  ].  Hall  &  Co.,  31),  Victoria  Street,  London.  S.W. 

Photographic  Apparatus. 

M.irion  .S:  Co.,  Ltd.,  22  and  23,  Sotio  Square  London,  W. 

Pinch  Bars. 
Samson  &  Co..  Garforth,  near  Leeds. 

Pipe  Wrenches  (Chain). 

Williams,  J    H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Pistons. 

Lancaster  &  Tnnge,  Ltd.,  Pendleton,  >Linchester. 

Planished  Sheets. 

Zeitz  &  Co.,  21,  Lime  Street,  London.  E.G. 

•Pneumatic  Tools. 

Consolid.ated      Pneumatic     Tool     Co..    Ltd.,      Palace      Chambers, 
<),  Bridge  Street,  Westminster,  S.W. 

Porcelain. 

Gustav  Hicliter,  Charlottenburg.  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Greenwood  &  Batley,  Albion  Works,  Leeds 
Nilcs-Hement-Pond  Co  ,  23-25.  Victoria  Street,  London,  S.W. 

Publishers. 

Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C 
Spon.E.  and  F.  N.,  125,  Strand,  W.C.        „       ,     ,      ^ 
New  Zealand  Mines  Record,  Wellington.  New  Zealand, 

Polley  Blocks. 

l<!,inios  Ltd..  Locksbrook  Engineering  Works,  Bath. 

Pumps  and  Pumping  Machinery. 

Drum  Enifineering  Co..  33,  Bnwk  Street.  Br.idford. 
Enke,  Carl,  Schkeuditz-Leipzig,  Germany, 

Fr.a5er  &  Chalmers.  Ltd..  3,  London  Wall  Buildmgs,  London,  E.C. 
I    P.  Hall  &  Sons.  Ltd.,  Peterborough 
Hathorn,  Davev  &  Co.,  Ltd.,  Leeds,  England, 

Positive  Rotary  Pumps,  Ltd..  23.  Norlhumberlnnd  Avenue.  L<uidnn, 
W.C. 

■Radial  Drilling  Machines. 

Asquilh,  William,  Ltd.,  Well  Ko.ad  Works.  Halifax. 

Greenwood  &  liatlev,  Albion  W..rks,  Leeds 

Mitchell,  D„  &  Co.  Ltd.,  Parsonage  Works,  Kcifihlcy. 

Niles-Kement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Noble  &  Lund,  Lid.,  Kelling-on-Tync. 

Northern  Engineering  Co.  (iqool,  Ltd.,  King  Cross,  near  Halifax. 

Swift,  George,  Clarence  Ironworks,  Halifax. 

Rails. 

Wm    Filth,  Ltd..  Leeds 

Riveted  Work. 

p.  A  Keep.  luxon  &  Co..  Forward  Works,  Barn  Street,  Birmingham- 

Roller  Bearings. 

Hyatt  Roller  Bearing  Co.,  47,  Victoria  Street,  London,  S,W 

Roo(t. 

D.  Anderdon  &  Son,  Ltd.,  Lagan  Felt  Works,  Bclfat. 
Clavton.Son  &  Co,,  Ltd.,  Hunslcl,  Leeds, 
Head,  Wrightson  (t  Co.,  Ltd..  Ihornabvon-Tces. 
McTcar  &  Co.,  Ltd.,  Kewtownards  Road,  Belfast, 

Ropeways  (Aerial). 

liu  li.ant  &  Co..  Ltd..  72.  Marl:  Ijnc.  London    EC,  ' 
I'ohlii^.  J,,  Ltd.,  Cologne,  Geriitany. 

Scientific  Instruments. 

Cambridge  -iclenlific  Instrument  C'-.,  Ltd.  Cam'iftdgc 

Slotting  Machines. 

Noble  &  Lund.  Ltd..  Fclling-on-Tjnc. 

bw  if t,  George,  Clarence  Ironworks,  Halifax. 

Spanners. 

Williams,  ]   H.  &  Co  ,  Krfoklyn,Ncw  York,  U.S-A. 

Stampings. 

Thomas  Smith  *  Sons  of  S  "Itlev.  Ltd.,  Blrmlneham. 
Williams,  J,  H„  &  Co..  Brooklyn.  New  York,  U.S^. 


Stamps  (Rubber). 

Rubber  Stamp  Co.,  i  &   2,   Holborn  Buildings.  Bro.id  Street  Corner, 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68.  West  Street,  Sheffield. 

Steam  Traps. 

Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thoniycroft  &  Co.,  Ltd.,  \.  L,  Chiswick,  London,  W. 

Yorkshire  Patent  Steam  iVagon  Co  .  Pepper  Road,  Hunslet.  Leeds 

Steel  Structures. 

Ashniore.  Hensiin.  Pease  &  Co..  Ltd..  Stocklon-onTees. 
Clayton,  Son  &  Co.,  Ltd.,  Hunslet,  Leeds. 

Steel  Tools. 

Sanil   liuckley,  St.  Paul's  Square,  Birmingham. 

Pratt  -t  Whitney  Co.,  23-25.  Victoria  Street,  London,  S.W. 

Steel  (Tool  Steel). 

Flockton,  Tompkin  6tCo.,Ltd,  Newhall  Steel  Works,  Sheffield. 

Stokers. 

Ed.  BennisS  Co.,  Ltd.,  Bolton,  Lanes. 

Stone  Breakers. 

S.  Pegg  *t  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A    Bnlion  &  Co..  40,  Ueansgate.  Manchester. 

Testing  Machines.  j^'  \. 

Denisun,  Sanil.,  ^:  Son,  Ltd.,  Hunslet  Moor,  near  Leeds.  V 

Time  Recorders. 

Howard   Bros.,  40,   Paradise  Street,    Liverpool,   and   loob.    yueen 
Victoria  Street,  London,  E.C. 

Tubes. 

Thomas  Piggott  u  Co.,  Ltd.,  Spring  Hill.  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

Greenwood  &  Batley,  Albion  W'oiks,  Leeds. 
S.  Howes  Co.,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Empire  Typewriter  Co.,  77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co..  50.  Holborn  Viaduct,  London.  E.C. 

Valves. 

Holmes  &  Co.,  W.  C.  Huddersfield. 

HopkiiiMin,  L  *;  Co.,  Ltd.,  Britannia  Works,  Huddersfield. 

Hunt    &    M'itton.    Crown    Brass    Works,    Oozells    Street     North 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd.  Rosehill  Works, Glasgow. 
Shaw,  Joseph,  Albert  Works,  Hudderstield. 
Wian,  Charles,  S  Co.,  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Matthews  .S;  Yates.  Ltd.,  Swinton,  Maiicliebtcr 

Water  Softeners  and  Purifiers. 

Lassen  &  H  jorl,  52,  Queen  Victoria  Street,  London,  K,C. 

Wagons — Steam. 

Thornvcroft  &  Co..  J.  I.,  Ltd..  Ch.swick.  London    \v . 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Roal.  Hunslet,  Leeils. 

Weighing  Apparatus. 

W   &  T.  Averv,  Ltd.,  Soho  Foundry.  Birmingham.  Kneland. 
l:)enisoti,  Saml.,  &  Son,  Ltd., Hunslet  &loor,  near  Leeds 

Wells  Light. 
A.  C.  Wells  &  Co  .  lOOA.  Midland  Road,  St.  Pancras.  Lond.  n,  N  W 

Wire  Ropes. 

Iliillivaiit  .t  Co.,  Ltd..  72.  M.ark  Lane,  London,  E.C 
Wire  Working  Machinery. 

Kd,  I'.rand   35,  Shakespeare  Street,  Manchester. 

"  Woodite." 
"W-iodilr"    omoanv,  Mllcham,  Surrey. 
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TO  STEAM   USERS 

-    -    "         -  I 


OVER    400    WORKING, 

\^—  M   ni!a»:»v(n«of15  D<^r  c*'nl.  nf  c<inl  an.l  30  PT  c  rnt. 
.-!     v^Alrr.        K«-p«*.-»l    Urtirrs    tonuriK    i"- 

RELIEVE     YOUR     BOILERS. 

lricrrA««  lh«  •fndrncr  of  tout  Eniclnes  and  Improve 
Protlucllon  br  placing  BOLTON'S  SUPERHEATER  In 
~«>    n«cR   or    DowntaKe    Flue. 

I  •>    Dry    and    Suprrheal    lh«    Steam. 

A.     BOLTON      Sc     CO., 

ag,    Ooansgato,     MANCHESTER. 


1 

THE  TYPEWRITER   FOR  BEAUTIFUL  WOUK. 

YOST 

MsJe  of  Best  Materials  only. 

Sent  on  T:  .    FREE  '.-■  Ot,c  \V«k. 
C.(i:.l...-.„                                                   ,;i„n. 

THE  YOST   TYPEWRITER  CO.  Ltd.                           | 

■|0     H.jlb.jrn    Vi.iiiiiit      LOSDON     EC 

^  JOS.  C.    NICHOLSON    TOOL   CO.. 


^r* 


Engineers  Jt    '(at/i/nc   Tool   Hairrs. 

NKWCASTLK-ON-TYNK. 

^''Eldon"    Lathe. 


rt'RTIIBR    PAL 


I  l\.  *TH1S. 


Match  &   Match  Box 


M  A  C  H  I  N  E  K  Y . 

A.    ROLLER.  Engineer. 


tJfv.«.M,r«. 
Pho^phorot.  Berlin 


BERLIN    N.20.    GERMANY. 

Cataloguct    and    i;silmiitc%    Inr   Complrle    Plant*    hr*»    on     *ppll<alioa. 
HKKERENXES     TO     MATCH 


VER    THE    WORLD 


a  I 
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WwMm.Erf(    '  Machin^ 


Tools 


GEORGE 
SWIFT, 

Clarence  Ironworks, 

HALIFAX. 

Telegrams:  "SWIFTLY.  HALIFAX." 
Telephone:  No.  497. 

RADIAL 

DRILLING 

MACHINES 

for  Constructional 
Engineers. 

A     SPECIALITY. 


ContplBtB    Catalogue    on 
Request. 

Contractor  to  1t)./ns.  (3ovcrmncnt 


High-Class  Lathes 
&  Radial  Drills. 


I'CV''' 


Write   for  our   Lists. 


Telegrams : 

■  Tools,  Kelghley. ' 


D.   MITCHELL    6"    CO.,   Ltd.,    Parsonage  Works 
KE.ICH1.EY. 

fin   Wnr  Olllce  and  India  Olflcc  l.l^ts. 


C.  REDMAN  &SONS 

ParKinson  Lane.  HALIFAX. 

Established 
1871. 

LATHES, 
PLANERS, 

ETC.. 

Our  SPECIALITY. 


Tcicurams;  • ' MiLLiNd.   sMKFPiHLi). "      for  ihc  C.ilcsi  and  mosi  Uplo-DaK 

National  Telephone  No.  :  98.S. 


PLATE    BENDING    MACHINE. 


HEAVY=  = 
MACHINE 
TOOLS   =  = 


AUo  Special  Lifting  Jach  for  Electric 
\\  RITH   .  .  Tramcar*. 

GEORGE  ADDY  6  Co.. 

WAVERLEY  WORKS,  SHEFFIELD. 


KKi'Aiv  9,  iqo6. 
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Wl^,IimT)f       Machine  Tools 


Dean,  Smith  &  Grace,  L 


KEIGHLEY. 


INDICATIONS  POINT  TO  A  VERY  BUSY  TIME  AHEAD. 

ARE    YOU     PREPARED    FOR     IT? 


ij-in.   Hitfh  5pci-J   l.ilhc  .il   work  on  ."^Jccl  I  orslnc* 
at   >o  Ic.   |>cr  minulr. 

If  not  write  at  once  for  our  Lathe  Catalogue. 

WE    CAN    PUT    YOU    ON    THE     MOST    ECONOMICAL 
FOOTING      AND      INCREASE      YOUR      PRODUCTION. 

There  is  no  time  liKe  (lie  present.         ^^^ile  now. 


Aganl*    for    London:    BL'CK    O    HUKMAS.    Lid.    V«  hili><rhap4.|.    E. 
Arcnl    for    Fr.^ncc  .     LdLIS    BESSK.    iO.    Ru-    .1-    I  ^,.,.^     P;. 


l6 
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CUNLIFFE  &  CROOM,  Ltd. 


42-inch 


Turning  &  Boring  Mill 


Admits  in  diameter       

42  in. 

Diameter  of  Circular  Table 

40  ., 

Admits  in  lieight  under  Cross  Slide 

40  ., 

Traverse  01  Turret  Slide,  horizontally         

22  „ 

vertically  ..-         

20  „ 

Kiiiht  changes  of  feed,  vertically  and  horizontally. 

Gear  Power  (maximum)         

24 '3  to  I 

5-specd  Cone      ...          ..         ...         ...        20  in.  to 

lo  in.  dia. 

Width  of  Belt 

3*  in- 

Slide  Swivels  to 

30° 

Capstan  Block  for  live  tools. 

Size  of  holes  in  Turret             

2  \viji  • 

d  70  revS-. 

Speed  of  Countershaft              ...120  an 

.\pproximatt  Weight    ...          

QO  cwts. 

Is  also  made  with  two  heads  on  Crossrai 

MANCHESTER. 


6ATEMAN  THREE-SPEED  PLANERS 


...^  :-I,.,:„n,'  ,;:,,.h, ,;,,.!  1.,,,  ,,  v,,, 
cut  of  20.  40.  snd  60  ft.  ccr  min., 
to  ist:i[it  relurn  of  160  ft  per  min.  (ui 

SciiJ  for  our  Speed  Tabl;, 

Addross   "  A. J.," 
B.ATF.MANS      MACHINE 
TOOL  CO.,  Ltd., 

Hunslet.  LEEDS. 


n    X  I  2  fl.  w.lli  'lircc-'-pecd  cc.ir  h< 


GREENWOOD  &  BATLEY,  L' 


Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


Gve.  OETOIVIBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works.  HOBOKEN.  near  ANTWERP. 

SPECIALITIES  :  APPLIAN'CES  FOR  PUBLIC  WORKS  :— 
Dredgers.  —  Elevators.  —  Excavators.  —  Tugs.  —  Centrifugal 
Pumps. — Sand  Pumps. — Ballast  Barges. — Lighters. — Yachts. — 
Hand,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks.— Hand  and  Steam  Winches. — Steam  Engines.— 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Kolliug  Mills. — Gasholders.— Steam  Hammers, — Sheann>>  and 
Plate-edge  Planing  Machinery,  &c. 


<RY  0,  )go6 
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diii^^M^ 


Hartness 

Automatic 

Die 


('/  »creii.- 


^m^ 


>♦>" 


ins  Die  is  not  only  used  on  all  Hartness  Flat  Turret 
Latlics,  but  is  now  working  on  nearly  all   other  mak- 
of  Turret  Latlies.    The  new  No.  4  is  admirably  suited  t 


Cam    i.ikcs    bearing    direct    on    back    of    Chasers,    insurin:; 
almost  perfect  lead. 

Chasers  can  be  instantly  changed. 

The  adjustment  is  the  easiest  of  any  D\f  on  th*'  market. 

All  n-giil.ir   Ch.'isrr^  ('-   ^ -■••■■••'  '>  with  nuuiv 


special  and  Amic  > 


M/f^,    K 


'7,- 


JONES  mMSON  MACHINE  CO, 


f   in 


III  iif    J  111  I  I .  I  ; 


LONDON. 


rclr>;ram.«;  '     i  iirrvi..r.iiii    i..:: 


t  iun«,  i,oo:uu. 
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®I1^  Mill^Orif   Machine  Tools,  &c,  I 


"|\^X:  s  PATENT  FRICTION  CLUTCH  ^^^^^^A'Z 

^^^  Prevents  Accidents. 

WE      MAKE 

CLUTCHES, 

SHAFTINQ,       ^< 


QEARINO    and 

HAULING 
INSTALLATIONS 

A     SPECIALTY. 


Sixty    Page   WorR— Free. 

don't    miss    this. 


COUPLING. 

*** 

Palealees  and  Sole  Makers  : 

^    DAVID  BRIDGE  &  CO., 


Hauling   Made  Reliable. 


Casllcton   Iron  Works. 

ROCHDALE,  LANGS. 

London  Olfice 

35,  Queen  Victoria  Street, 
E.G. 


Electric  Hauling 


M.B.  WILD&  CO., 


Main  and 

Tail 
Main  Rope, 
Endless 

Rope, 
and 
Portable, 

Hoistinp, 
and    Hauling 
Gears. 

ARCYLE  STREET, 
NECHELLS, 


BIRMINGHAM. 


DIXONS     BUFFALO  =  RAW  =  HIDE 

GEAR  WHEEL  SPECIALISTS 

Willi  loiiy  experience  in  the  Wheel  :uKi 
Wheel  Cutting  Branches,  the 

ACCURACY,    FINISH,    QUALITY, 
and    WORKMANSHIP 

are  of  the   Highest  Class. 

Made    otily    in    England    by    BrUisl) 
Labour. 

w.  L.  DIXON  &  eo., 

60,  Pepclval    St.,  C.-on-M.,   MANCHESTER. 


MASCHINENFABRIK   SACK,  G.m.b.H., 

RATH,    near     DUSSELODRF,    GERMANY. 


Rolling  Mills  of  all  de^>.nl 
tions  for  Rolling  Steel,  Iron, 
Copper,  Brass,  Zinc,  etc. ;  Coy- 
Uing  .Mills  ;  Rail,  Bar  and  Plate 
Mills  ;  Universal  .Mills  ;  Tuhe, 
Tyre,  Disc  wheel  and  Wire 
Mills  ;  alsoCold-rollin.i;  l^lanl. 

Straiphtenint:  ,ind  Bcndiny 
Machines  for  Plates,  Angles, 
Rails  and  other  Sections. 
Shearing  and  Punching 
Machines  of  all  descriptions 
an<l  sizes. 

Special  Machines 
f(x  Ship  Yards. 

AilM.tchinery  aiul 
Apparatus  used  in 
Rolling  .Mills;  Live 
Roller  Rack5,Lifling 
Tables,  Straighten- 
ing Plates,  Hot  Beds, 
Conveyors,  Hot-Saws  and  Stops, 
Charging  Devices,  Ingot-Manipu- 
lators, etc. 

F"orging  and  Klanging  Presses,  Shearing  Machines, 
etc.,  worked  by  Steam  Intensitiers  or  by  direct  pressure. 
Ilydr.uilic  Putnps  .and  Valves. 


THE  ERECTING  SHOP  OF  THE  MASCHINENFABRIK  SACK  CAN  DEAL 
WITH   PIECES  WEIGHING   UP  TO  60  TONS. 
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fim^^^' Mm^JLY '^f   Machine  Tools,   &c.  j ^^ 

MACHINERY 

_        and  Steam  COOKING  APPARATUS. 

Please    write    for    our    New    Catal();j;uc,    N.       J^ 
r*  I  I    ^j  Ki;i<mi.i;\. 

Summcrscales,  Ltd.,  i:\(ii.AM). 

DEMPSTER,     mOORE     &     CO.,     LIMITED, 

ENGINEERS.    GLASGOW. 
Modern  Machine  Tools  of  all  Kind.s. 


STONE     BREAKERS, 

GRAVEL    WASHERS,     etc. 
SAMUEL    PLGG    &   SONS.    EnRincers. 

L£ICCSTER,  England. 


Cable    Bi'ndinK   And    Splicing   Vise. 

PARKINSON    &     SON 


SHIPLEY,    England. 


xt^ 
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~ "n^ T  ■        T  r V' 

Time  Recorders       i^ 

.j: _a -^ 0 -r=iL 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5%  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


(( 


Dey  Time  Registers 

-which    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    worR, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines  on   THE    ONE    MACHINE   the  good 
points   of   all    other    Automatic    Time    Kecurders  on   the   market. 

They    are    of   British    Manufacture    Throughout. 

They  are   absolutely  the   best  Time  Recorders  irv  the   World. 

They  are  the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 

THEY     COMPEL     PUNCTUALITY. 

The  "  Dey  "  time  and  wages  sheets  combined  do  away 
with  time  booKs,  wages  books,  and  save  90^.-'  of  clerical 
worK.  They  are  adaptable  to  every  requirement,  no  matter 
bcw    complicated. 

A  firm  using  15  machines  writes:  "We  shall  be  sorry  when  wc 
Ui.ingc  the  boiler-shop  ni.ichitie.  as  it  was  o.ie  of  the  earliest,  and  has  had  the 
roughest  of  usage  toj;ether  with  the  maximum  of  vibration,  and  rudest  of  shocks  : 
but  it  has  Rone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary. 


Full  particulars  from  the  Patentees  and  Manufacturers  : — 

HOWARD    BROS., 

40,  Paradise  Street,  LIVERPOOL. 

Telegraihic  Address:  "Sovkkz.  I.ivkukidi..  I  ki.u  hu.vh  :  7/50  Iivkrkum 

London  Offices  :  100b.  Queen  Victoria  Street.  E.G. 

TKLEGRAlUlt  ADDBES*  :   "  tOCNIAlU  g.  I.ONDOX."  TKLEfHOXE  ;  56^0  BANK. 
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Misccllaneous 


4^ 


Tf 

i 


P 


flpoDCATE  5^  v/oi^KS  I 
BiRMlHCrlAM.     I 


^^  ^* 


TELEGRAPHIC   ADDRESS 

■'FLOODGATE'  BIRMINGHAM 

TELEPHONE      N°  373 

STOCK     250.000     CROSS 


^      ^ 


J  tr 


€ 


^,J 


.v/s   OH  the  .  . 

UNITED  STATES 
METALLIC  PACKING 

U»ed  all  over  Iht  World 


METALLIC  PACKING 

Saves  TIME,  LABOUR  and  COALS. 


BRADFORD. 


No  AlUrtlioat 

Will  UST 
FOR    YEARS 


fTJ-B.TREASURE&CO- 

LxitUlor  fIre-f'ollthcJ 

GAUGE    GLASSES. 

_jy.  l-l  UKICAIORS. 

Vauxhall  Road,  Liverpool. 


;<\ 


i 


OQ  Ship   Builders 

C«c-,  Elc. 


S.  REDFERNfi  Co. 

Swan    L^nc.   N««i   Brown  Strcrt. 

MANCHFSTFR. 


_i  T«l«i'ft**         •■*   '  *i  *  tHi 
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Hill  and  Herbert,  Ltd 
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Horsfall  Destructor  Co,  
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Hughes  &  Lancaster     
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Repairs  K^nV^'or  Hulls  6  Machinery  of 
Ships,  Yachts.  Motor  Launches,  6fc. 

JOHN  I.  THORNYCROFT&  Co.,  Ltd.,  Woolston  Works,  SOUTHAMPTON. 


8UDDEDT8CHE  KABELWERKE  A.-G.,  Mannheim, 


iSYSTEM    8ERTHOUD    BOREL. 


GE:iciviA.N^^y. 


eontractors  to  the  Imperial  eerman  Postal  JIutborltics. 


Silk-Covered    ' 
Copper   Wires 

TELEPHONE    CABLES. 

With  Paper  and  Air  Iiibulation. 

LEAD-COVERED  CABLES 

P'or  all  Tensions  up  to  40,000  volts. 
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Miscellaneous 


FOR     CHEAP    POWER. 

The  Cundall 

Patent  Suction  Gas  Engine 

and  Producer  Plant. 


CUNDALL,  SONS,  &  CO.,  Ltd.,  Shipley,  YORKS 

London  Office  and  Showrooms  :     20   &  22,   ST.    BRIDE    STREET.    E.G. 

Tilcrti.'ia   \         4   Shipley.  '^  "  Cund.ill.  Shipley" 


SOMETHING     NEW 

fiow  to  deal  with  Inward  In  voices. 

Does    your    present    system    involve    the  looking  through   a  mass  o< 
detail  before  arriving  at  any  required  invoice  ? 
If  it  does,  then  vou  .11  c  uaslint;  your  lime. 

YOU    CANNOT    AFFORD    TO    DO    THIS. 

TML\K   OF    THE    SAVING 

11    ynu    atloin    a    -vMLin    iliat    will    enable    y —■    '  •    lind   any  required 
invoice  at  once. 

YOU  OUGHT  TO  KNOW  SOMETHING  ABOUT  THIS. 


PARTICULARS  OF 

The    Trading     6    Manufacturing     Co., 

C.I.    DFPT..  Ltd., 

27  6  28.  FLEET  STREET.   LONDON.  E.G. 
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Packings,   Lubricants,  ©"c. 
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U  B  iaierested  in  matters  mechanical 

ASHORE  or  AFLOAT 

80  long  as  there's  machinery  involved. 
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WE    KNOW    HOW,    WRITE,   AND    WE'LL   TELL   YOU    WHY. 

N.B.— If   this   mcels    the   f  o(   I   who   uses  a   spanner    on    his    pump,   engine,   or   compressor  glands,    he 
will  hear  something  to  his  advantage  about  AUTO.MAllC  I'.P.P.  l'.\CKI.\G  by  communicating  with— 
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The   Offices  of  •■  Past  s  Weekly." 
Wednesday  evening. 

'T'HK  report  of  the  dei>artmental  committee 

•  •11  the  Koyal  College  of  Science,  etc.,  dealt 

'"rings  us  appreciably  nearer 

:  an  im[KTial  college  of  tech- 

ii..l.H^'\       It  will  be  noted  that  the  committee. 
1;;    arrived    at    the    conclusion    that   our 
■•\aI  (aciltics  and  co-ordination  are  both 
and      that     the     opportunities     for 
ii-^tari  h    in    our     present     technological    in- 
are    inadei^uate    to    the    inilu>lri.il 
the  Empire,  are  in  favour  of  speedy 
md   an   immediate    concentration    ol 
h  Kensington.     It  i^  1 
.<^at    time    to    further    i'  .  ' '^     m- 
■ion    of    circumstance^     «hili     nrn- 
lii;    t  such  a  concentration  |" 


uicii>ate<l    and   predicted.     The  onlv 
remain^ 

;...   .  ..»: ,.  of  t!"    • 

the  University  of   I.o:. 
1:.     .IN  tlic  report  indicates,  diverjreiu  vuu- 


of  the  empire,  and  should,  therefore,  be  free 
from    all    impe<lin^    trammels    foumlcd   upon 

e.xiierience  of  the        "  "       ■        ■        ' 

little  changing  tr.i 

and    rightly  regulated    by    other    aims.     Its 

governors,  tli'  Mon  to 

govern  with  a     .^ of  the 

institution    for     il>    proper    (unction.      Tbey 


tuture.  should  be  rei; 
nt  of  l"niversit\ 
new  institution  n 
Mth  rumnit  pr.ict. 
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consider  that  a  system  of  control  common  to  both 
the  new  institutions  and  the  university,  could 
not  be  formulated  without  such  compromises 
as  would  seriously  imperil  the  efficiency  of  both. 


Those  who  think  the  new  institution  should 
])ass  as  soon  as  may  be  under  the  control  of  the 
University,  urge  that  "  it  would  be  a  very 
serious  step  to  check  a  spontaneous  movement, 
which,"  is  said  to  be  '"  healing  the  divisions  and 
rivalries  that  have  hindered  the  progress  of 
I'niversity  education  in  London  for  three- 
cjuarters  of  a  century,  by  reverting  to  the 
principle  of  dual  or  multiple  control,  which, 
experience  has  shown,  tends  neither  to  economy 
nor  efficiency."  Another  objector  says  — 
•■  Since  it  is  recommended  that  the  new  institu- 
tion shall  be  (as  each  of  its  existing  component 
parts  already  is)  a  school  of  the  University  of 
London,  the  Report  contemplates  no  change  in 
the  degree-giving  power  of  the  University. 
There  would,  however,  evidently  be  danger  of 
friction  between  the  University  and  a  powerful 
school  if  each  were  regarded  by  the  other  as 
external  to  itself."  There  are.  of  course,  other 
pros  and  cons. 


The  rej^ort  has  a  memorandum  signed,"  Walter 
McDermott.  W".  H.  White,  W.  de  W.  Abney," 
and  "A.  H.  Leech,"  recording  the  opinion  of 
these  gentlemen  that  '  it  is  vital  to  the  success 
of  the  new  Institution  that  its  organisation  and 
equipment  for  the  ]iart  it  is  to  play  in  technical 
education  should  be  entrusted,  for  a  minimum 
period  of  five  years,  to  a  special  governing  body, 
such  as  is  recommended  in  the  report  ;  that  the 
uninterrupted  action  of  that  liody  should  be 
assured  during  this  period  ;  and  that  inquiry, 
by  Royal  Commission  or  otherwise,  should  be 
deferred  until  experience  has  been  gained  in 
actual  working.  Even  if  amalgamation  with 
the  University  of  London  should  be  eventually 
decided  upon,  they  are  of  opinion  that  the  con- 
tinuance of  a  special  governing  body,  whose 
constitution  would  be  in  substantial  agreement 


with  the  recommendation  of  the  report,  would  be 
preferable  to  government  by  the  Senate  of 
that  University.  They  consider  that  in  order 
to  ensure  the  complete  success  of  the  scheme, 
it  is  absolutely  necessary  that  as  close  a  relation- 
ship as  possible  shall  be  maintained  between  the 
heads  of  the  various  industries  of  the  country 
and  the  new  Institution  ;  and  for  that  purpose 
it  is  of  vital  importance  that  the  proposed 
representation  on  the  governing  body  of  en- 
gineering and  other  societies  shall  be  active  and 
permanent."  The  late  Sir  Edward  Carbutt 
was,  it  appears,  in  favour  of  an  independent 
governing  body. 


Memorandum  B,  signed  "  Reay  "  and 
".Arthur  W.  Riickcr,"  .sets  forth  that  the  opinion 
that  "  it  is  desirable,  in  the  interests  of  higher 
education  and  of  the  new  Institution,  that  steps 
should  be  taken  as  soon  as  possible  to  incor- 
porate it  in  the  University  of  London."  It' 
added  that  "  the  engineering  profession  would 
gain  increased  representation  on  the  Senate 
and  be  brought  into  closer  touch  with  all  tech- 
nological education  of  L^niversity  rank  in 
London.  On  the  other  hand,  the  general  super- 
vision of  the  Senate  would  afford  a  guarantee 
that  interests  other  than  those  directly  con- 
nected with  the  South  Kensington  site  would  be 
respected.  In  the  past,  competition  between 
the  State-supported  Royal  College  of  Science  and 
other  institutions  has  been  prevented  by 
charging  high  fees  at  the  former.  If  this  safe- 
guard is  abolished,  it  should  be  replaced  by  the 
unification  of  all  the  financial  interests  involved 
under  the  ultimate  control  of  the  Senate." 


Before  the  Manchester  University  Engineering 
Society,  at  a  recent  meeting,  Mr.  W.  Noble 
Twelvetrees  discussed  the  safety  of  iron  and 
steel  roofs  with  particular  reference  to  the 
recent  Charing  Cross  disaster.  Indications 
are  not  wanting,  said  the  author,  that  the 
fashion  for  monumental  roofs  is  distinctly 
on    the    wane,    so    far    as     railway     stations 
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of  almost  all  the  squadrons  stationed  in  more 
distant  .seas  the  returns  have  suffered  heavily 
by  comjjarison.  The  four  ships  heading  the 
gunnery  list  are  respectively  the  Exmoulh. 
374'8  points  ;  Queen,  y.2'7.  ;  Levialimn,  2()8'8  ; 
and  King  EihearJ  I'll.  261  ■4.  The  new  return 
of  the  order  of  the  fleets  and  squadrons  in 
battle  practice  is  as  follows  : — 


°Mtnt°'         S.,u.dro„. 

No.  of 
Ships. 

No.  of 
Guns. 

Average 
Points. 

I 

Clianni-1     .  . 

12 

.         I«2 

•    i.s;-" 

2 

3r(l  ("niiser 

4     • 

5f) 

•    147-9 

3 

MeditiTranean     . 

12      . 

■      '77      ■ 

■    133-" 

4 

.\tlantic    .  . 

I  I 

.      i;f>     . 

.      9rX 

5 

China 

)< 

112 

■      6.V3 

6 

2ml  truisi-r 

6      . 

ss     . 

•      54-" 

7 

1st  Crui-^er 

6      . 

.     76   . 

•       47-.^ 

S 

-■Australia 

1 

14    . 

.       46-8 

9 

East  Indies 

4      • 

,i7      • 

•      37-f' 

10 

Cape  of  Clood  Hop 

e       4       . 

.39      • 

.       3 1  ■<< 

68 


95/ 


According  to  Mr.  Percy  F.  Martin,  F.R.G.S., 
in  the  Financial  News,  although  no  section  of 
the  foreign  community  is  more  popular  in 
Mexico  than  the  British,  our  countiy  is  only  a 
bad  fourth  on  the  list  of  foreign  countries  doing 
trade  with  Mexicans.  He  notes  that  one 
corporation — the  Mexican  Light  and  Power 
Company,  Ltd..  which  is  Canadian,  and  there- 
fore British — has  elected  to  place  an  extensive 
order  for  electrical  machinery  with  an  American 
hrm.  although.  ])robably  had  British  firms  at 
home  put  themselves  to  the  same  trouble  tO' 
secure  the  contract,  by  sending  out  a  repre- 
sentative and  studying  the  situation,  as  did  an 
American  Comjiany.  it  might,  at  least,  have 
succeeded  in  part.  The  Germans  and  tl.e 
Americans  are  now  sharing  between  them  the 
several  big  orders  which  are  being  gi\-en  out  for 
railway  material  and  electrical  installations^ 
there  being  an  enormous  amount  of  activity 
among  the  various  constructional  trades. 


By  courtesy  of  lite  African  W'orlil. 

THE    MOKO-RAIL  AS  IXSTAI.LFiD  AT  THE    LAXUI.AAGTE   DEEP. 
An  inteicstiiij;  dcsciiplion  of  (lie  plant  appeared  in   tlie  List  issue  of  Pali's  Weekly. 
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New    Chemical    Fire 
Engines. 

We  illustrate  on  this  page  a  new  pattern  clicmicat 
tire  engine  recently  designed  and  constructed  by 
Messrs.  Merryweather  and  Sons,  of  London,  to  the 
order  of  H.M  War  Office.  These  are  part  of  an  order 
for  over  t\vent\-  engines  for  the  protection  of  depots 
and  are  built  for  hand  drauglit.  The  chemical 
cylinders  are  of  hammered  copper,  well  tinned  inside 
to  resist  acid  and  each  is  provided  with  gunmetal' 
Idling  cap  on  which  is  mounted  a  safety  valve  and  which. 
also  gives  access  to  the  cradle  in  which  a  lead  bottle 
for  the  acid  is  carried.  The  lead  bottle  is  closed  by  a 
metal  ca]isu!e  held  by  a  screw  cap  and  placed  upside 
down  in  the  cradle.  In  the  centre  of  the  cvlinder  is  a 
shaft  on  which  is  mounted  a  pricker  and  also  a  fan. 
Hy  means  of  an  outside  handle  this  shaft  is  revolved, 
jiiercing  the  metal  capsule  and  thus  allowing  the  acid 
to  fall  into  the  soda  solution  which  is  kept  in  the 
cylinder  ready  for  use.  The  fans  also  revolve  with  the 
shaft  and  thoroughly  mix  the  charge.  A  delivery 
vahe  is  jirovided,  and  the  hose  attached  is  carried 
in  a  cradle  mounted  over  the  cylinder.  In  the  centre 
of  this  cradle  is  a  second  acid  bottle  and  on  the  side  a 
canister  for  a  second  charge  of  soda.  Tlie  capacity 
of  the  cylinder  is  60  gallons  which  will  maintain  a 
higli  pressure  jet  for  10-12  minutes.  The  stream 
can  be  thrown  with  all  or  any  part  of  the  hose  coiled 
in  the  cradle  and  the  branch  pipe  is  fitted  with  shut-off 
nozzle.  The  frame  is  ol  strong  pattern,  mounted  on 
steel  springs  and  high  wheels  for  rajiid  travelling. 
It  has  a  drag  haiuile  for  men.  shackles  being  provided 
fitted  for  hauling  ropes  when  additional  men  ar& 
required.  These  engines  are  instantaneous  in  action, 
and 'would  appear  to  be  very  suitable  as  first-aid 
ap|>liances  in  engineering  works. 


Mr.  William  Ward.  British  Consul-General  at  Ham- 
burg, attributes  the  present  demand  for  British  roal  in 
Germany  to  the  greater  activity  prevailing  in  most 
branches  of  German  industry,  and  to  the  insufEcient 
number  of  railway  trucks  in  Western  German  coal  dis- 
tricts for  the  transport  of  German  coal  to  the  interior, 
as  well  as  to  the  seaports  of  the  country.  It  is  con- 
sidered that  the  present  active  demand  for  British  coal 
will  continue  for  some  months  to  come  :  but  it  is  quite 
impossible  to  say  precisely  how  long  this  period  can 
last. 


Personal    Pars.  News    Items. 

'  rminKluin  Uoivenity. 

Kani  Smiih,  on   Wed.  '^'  •*««*  ••• 

'    ■*    "<>»'••  r-i^hirc    Iron   ..... 

>  iiion  o(  Vanadi':  ■   .- 

•     J    Chu... , 

I  i".i!  \\r>trrn  Kailway,  is  to  read  a  [■ 

>varlo  Scotter.  chairman 


tor   in    r- 
.';.-. i.iry    Fiii'in 
I>criod  of  app<ir 
tinir  of  duty  in  ln<i>  i 

... ,     <>ride  has  t" — 
ol    the   I 


'I  Ul-hcalth 


Knfinrcring   College,    Co^pci 
•   '  i'>oralory  In  Lnndnn,   i'     • 
\''  •     S.W.,  where    he 

:■<€  the  pmeni,  llii:  .t^ 


1.4  1    I*    in    ;. 

wiie  and  : 
\Ir     W.   [*antrr  has  |u«t 


PAGE'S     WEEKLY, 


Fehruary  9,   1906. 


Railway  Construction  in  Canada. 

According  to  a  recent  report  by  the  United  States 
Consul  at  Chatham,  Ontario,  a  scheme  of  railway 
construction  in  Canada,  which  will  require  from  three 
to  five  rears  for  its  complttion,  is  expected  to  reach  a 
total  of  7,344  miles.  The  mileage  and  estimated  cost 
of  construction,  in  Engli>;h  equivalents,  are  distributed 
a^  follows:  Canadian  I'acific,  1,844  miles,  costing 
/■S, 330,000;  Canadian  Northern,  1,280  miles,  costing 
/■5,8oo,ooo  ;  Grand  Trunk  Pacific,  3,720  miles,  costing 
/.2o,320,ooo ;  Cirand  Trunk,  200  miles,  costing 
/.8oo,ooo ;  Xorlhern  I'acific,  300  miles,  costing 
;^'i, 800,000.  The  work  projected  in  the  above  pro- 
gramme, together  with  that  included  in  the  electric 
li'ilway  projects  which  are  expected  to  be  undertaken, 
will  necessitate  about  1,000,000  tons  of  Solb.  rails  in  the 
next  four  years,  and,  in  addition,  300,000  to  400,000  tons 
of  iron  and  steel  for  car  and  locomotive  building, 
switches,  trestles,  and  bridges.  Ii  is  further  estimated 
that  in  the  present  year  Canadian  railways  will  require 
over  100,000  tons  of  bridge  material  for  renewing  and 
strengthening  bridges,  the  Grand  Trunk  Railway  alone 
needing  for  this  purpose  30.000  tons. 

The    Conveyor   Bridge   across   the  Tees. 

.\t  the  River  Tees  Commissioners'  meeting  at 
.Middlesbryugh  recently,  the  Parliamentary  Com 
niittee  reported  the  restilt  of  negotiations  with  the 
Parliamentary  agents  and  the  promoters  of  the  pro- 
posed conveyor  bridge  across  the  Tees  and  light  rail- 
way from  Middlesbrough  to  Hartlepool.  The  pro- 
moters agreed  that  the  bridge  and  railways 
>hould  form  one  undertaking,  and  should  be 
constructed  simultaneously ;  that  the  bridge  should 
have  a  clear  headway  of  175ft.  ;  that  the  passage  of  the 
transporter  car  across  the  river  should  not  take  more 
than  ij  minutes;  and  that  a  five  minutes'  service 
should  be  established.  It  was  resolved,  on  the  motion 
of  Sir  Robert  Kopner,  seconded  by  .'^ir  Hugh  Bell,  that 
the  clear  headway  of  the  horizontal  girders  crossing  the 
river  Tees  should  be  i6oft.  above  H.W.O.S.T.  for  a 
width  o(  300ft.  in  the  centre  of  the  river,  the  curve  of 
the  headway  at  each  end  of  the  horizontal  width  of 
3',oft.  to  be  shown  as  upon  the  plan. 

Improved  Signalling  Apparatus. 

I'urins;  the  pa^t  two  or  three  months  some  inte- 
icsting  experiments  have  been  in  progress  on  the 
Mcnley-on-Thames  branch  of  the  fl.W.R.  with  a  new 
.-.nd  improved  apparatus  for  indicating  in  the  cab  of  a 
locomotive  the  position  of  the  arms  of  distant  signals. 
The  apparatus,  which  is  fitted  to  a  goods  engine,  gives 
both  ■all  right"  and  "danger"  signals,  and  is  designed 
to  work  on  both  single  and  double  lines,     .An  .Atlantic- 


type  engine  has  also  been  fitted  with  the  apparatus,  and 
some  trials  at  high  speed  on  the  main  line  are  aborit 
to  be  made,  the  result  of  which  will  be  watched  with 
interest.  The  system  has  been  entirely  worked  out  by 
members  of  the  company's  staff. 

The   "Adriatic." 

Messrs.  Harland  and  Wolff  are  already  establishing 
another  shipping  record.  The  White  Star  liner 
Adriatic,  now  under  construction  at  the  Queen's  Island^ 
will  have  a  tonnage  of  25,ck)0  and  a  length  of  710'  ft., 
a  breadth  of  75  ft.  and  a  depth  of  50  ft.  She  will  be 
the  largest  vessel  in  the  world.  The  following  table 
gives  the  tonnage  of  the  world's  largest  vessels  — 

Tons. 
.■Irfj-fn^/V  (White  Star),  building  ..      25,000 

Baltic  {White  Star) 23,876 

Amcrika  (German)       ..  ..  ..     23,000 

Ccdric  (White  Star)    ..  ..  21,000 

Cdlic    (White    Star)    . .  .  .  .  .     20,904 

Minnesota  (United  States)      .  .  . .      20,716 

Cnrmauia  (Cunanl)      ..  ..  ..     20,000 

Kaiser  Withelm  II.  (Germany)         .  .     20,000 
Caronia  (Cunanl)  . .  . ,  . .      19,594 

0«a«(i;  (White  Star)       ..  ..  ..      17,274 

/Jf»/cA/n);(/ (Germany)  ..  ..      16,502 

La  Provence  (France),.  ,.  ..      15,000 

Kronprin:  IfiV/it'/m  (Germany)         ..      14,800 
Campania  (Cunard)     ..  ,,  ,,      12,950 

Mr,  .Mexander  Jack,  of  Home  Cottage.  Renfrew, 
and  late  of  .\lston  \'illaj  Portsmouth  Road,  Woolston, 
Southampton,  naval  architect  to  Messrs.  John  J, 
Thornycroft  and  Co.,  Ltd.,  engineers  and  shipbuilders, 
who  died  on  December  4th  last  at  Renfrew  intestate, 
left  personal  estate  in  the  I'nited  Kingdom  valued  at 
il.izi  153.  fxl. 

The  44th  Congres  de  Socictes  Savanles  will  be 
opened  at  the  Sorbonne  on  Tuesday,  .Vpril  17th,  at 
2  p.m.  It  will  be  held  until  the  Friday,  and  on  the 
Saturday  it  will  be  concluded  by  a  meeting  in  the 
great  amphitheatre  of  the  Sorbonne,  presided  over 
by   the   Minister   of   Public  Instruction  and  Fine  .\rts. 

It  is  reported  that  the  Toyo  Kisen  Kaisha  of  Japan 
has  opened  up  negotiations  with  a  view  to  purchasing 
five  liners  of  the  Pacific  Mail  Steamshij)  Company, 
in  order  to  compete  with  a  German  steamship 
company. 

Mr.  Laurence  Pitblado,  M.In;t.M..M.,  left  London 
on  January  20th,  on  a  visit  of  in.spection  of  mineral 
properties  in  Peru  and  the  .Argentine  Republic.  He 
expects  to  be  absent  from  England  for  some  six  or 
eight  months. 
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and  nieanwhilc  there  is  abundance  of  scope  for 
some  variety  in  the  methods  by  which  higher 
technical  education  may  bt-  sup])hed. 

NEED     OF     CAREFULLY      DEFINED     AIMS 

In  any  conbideration  ot  the  iiro\isi(in  which 
we  hope  to  see  made  for  this  purpose,  it  wiU  lie 
well  to  bear  in  mind,  a^^  a  first  principle,  that 
an  essential  condition  of  a  good  technical 
education  of  whatever  grade  is  a  good  general 
education  of  the  corresponding  preliminary 
grade.  In  the  second  place,  care  must  be 
taken  to  avoid  any  confusion  between  the  aims 
of  general  and  of  technical  education.  The 
trend  of  recent  developments  in  England  in 
the  sphere  both  of  elementary  and  of  secondary 
education  has  been  in  the  direction  of  removing 
this  confusion,  but  in  the  sphere  of  education 
higher  than  secondary  it  is  open  to  question 
whether  the  confusion  has  not  increased  rather 
than  diminished  in  the  past  few  years.  We  do 
not  mean  that  a  general  education  should 
never  take  account  of  the  prospective  occu])a- 
tion  of  the  student,  or  that  a  technical  education 
should  be  devoid  of  all  elements  of  general 
culture  ;  the  point  of  principle  is  that  in  every 
educational  institution,  or  in  ever}'  faculty  of  a 
university,  one  aim  or  the  other  should  be 
avowedly  predominant.  The  scheme  which  we 
shall  proceed  to  submit  is  framed  with  a  due 
regard  to  th'""'  '\v"  nrinriplo'-. 

COMBINATION       OF       CIRCUMSTANCES        TRENDING 
TO     THE     INQUIRY. 

Before  summarising  the  conclusions  at  which 
we  have  arrived,  we  desire  to  recall  the  S]jecial 
comliinations  of  circumstances  which  have  led 
to  the  institution  by  the  Government  of  the 
jMosent  inquir\'.  Perhaps  we  .shall  not  be  far 
wrong  in  saying  that  the  determining  factoi' 
instituting  this  inquiry  at  the  present  time 
was  the  approaching  completion,  at  a  cost, 
exclusive  of  site,  of  ov^er  £25,000,  of  the  new 
lab(jratories  and  buildings  of  the  Royal  College 
of  Science.  If  proper  advantage  was  to  be 
taken  of  the  expenditure  of  this  very  large 
sum,    it    had    become    a    pressing   question    to 


settle  the  future  scope  and  functions  of  the 
college.  Another  factor,  in  many  respects 
of  greater  importance,  although  not  in  its  nature 
.so  immediately  pressing,  was  the  munificent 
offer  conveyed  through  Lord  Rosebery  to  the 
London  County  Council  about  two  years  ago, 
for  the  provision  on  the  South  Kensington  site, 
that  is  to  say,  in  immediate  proximity  to  the 
new  laboratories  of  the  Royal  College  of  Science, 
of  a  school  of  the  most  advanced  instruction 
in   applied   science. 

The  coincidence  of  these  two  events  would, 
by  themselves,  have  sufficed  to  raise  educa- 
tional questions  of  the  highest  imperial 
importance.  In  addition,  the  rapid  growth 
of  the  gold  -  mining  industry  in  South 
Africa,  and  the  insufficient  provision  for  the 
education  of  the  British  mining  engineer  as 
compared  with  his  foreign  competitors,  have 
forced  attention  upon  the  condition  and 
equipment  of  the  Ro\'al  School  of  Mines,  and 
it  has  become  evident  that  large  sums  would 
be  necessary  to  restore  this  old  established  and 
famous  school  to  its  former  relative  position — 
a  position  corresponding  with  that  held  by  this 
country  in  the  mining  industry  of  the  world.  In 
this  connection  we  should  desire  incidentally  to 
call  attention  to  the  useful  inquiry  into  the 
necessities  of  an  Imperial  School  of  Mines, 
which  was  undertaken  about  three  years  ago 
hv  the  Institution  of  Mining  and  Metallurgy 
and  also  to  record  with  satisfaction  that  we 
understand  that  the  resources  of  the  recently 
inaugurated  Bessemer  Memorial  Fund  will, 
to  a  considerable  extent,  be  made  available 
for  the  purposes  of  such  a  school.  Further, 
from  the  educational  point  of  view,  the  centre 
of  gravity  of  the  South  Kensington  site  has  been 
to  .some  extent  affected  by  the  installation, 
in  1900,  of  the  central  offices  of  the  University 
of  London  in  the  buildings  of  the  Im])erial 
Institute. 

The  urgency  of  some  of  the  question^  thus 
raised,  the  occurrence  of  the  recent  i  \ents 
described,  and  the  proximity  of  other  in-titu- 
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FINANCIAL     AND     OTHER      SUPPORT. 

Tlie  favourable  disposition  ol  tlie  (Govern- 
ment has  greatly  strengthened  our  position, 
and  enabled  us  to  obtain  the  support  and  eo- 
O])eration  which  we  consider  necessary  to 
ensure  the  success  of  the  scheme  described 
generally  m  our  Preliminary  Report.  The 
gift  of  a  capital  sum  in  excess  of  the  minimum 
referred  to  in  Section  III.  of  that  Report  has 
been  secured. 

The  Commissioners  of  the  1851  Exhibition 
are  prepared,  if  satisfied  with  the  scope  and 
constitution  of  the  new  institution,  to  place  at 
the  disposal  of  its  governing  body  the  un- 
occupied portion  of  their  estate  at  South 
Kensington. 

The  Coimcil  ol  the  City  and  Guilds  of  London 
Institute  have  indicated  their  willingness  to 
bring  the  Central  Technical  College  into  a 
scheme  to  be  framed  to  their  satisfaction  on 
the  general  lines  we  are  able  to  recommend 
in  lliis  Report. 

CO-OPERATION      OF      THE      L.C.C. 

We  attach  the  highest  importance  to  the 
co-operation  of  the  London  County  Council,  as 
the  local  education  authority,  and  with  regard 
theieto  the  most  cordial  assmances  were  given 
at  an  early  stage  of  the  movement.  The 
Council,  on  July  27th,  1903,  received  a  report 
from  its  (ieneral  Purposes  Committee  u])on 
the  jMojiosal  contained  in  the  letter  which 
Lord  Rosebery  had  a  short  time  ])reviously 
addressed  to  the  Chairman  of  the  Council — 
a  [jroposal,  the  essential  features  of  which  are 
incorporated  in  our  scheme — and  passed  a 
resolution  expressing  "  its  high  appreciation  of 
the   important  proposal,"   and  its  welcome  of 

the  establishment  of  further  provision  in 
London  for  advanced  technological  teaching 
and  research."  It  further  resolved  to  place 
on  record  its  opinion  that,  subject  to  certain 
conditions  lieing  fulfilled  (about  which  we  may 
say  we  do  not  anticipate  any  difficulty),  the 
Council  would  be  well  advised,  when  the  time 


came,  to  contribute  a  sum  not  exceeding  £20,000 
per    annum    towards    the   maintenance   of    the 

institution. 

SUFFICIENT      MAINTENANCE      FUND. 

In  our  opinion  a  sufficient  mamtenance  fund 
is  assured,  at  any  rate,  to  justifj'  a  commence- 
ment, if  not  to  carry  out  the  scheme  we  have 
in  view  as  fully  as  we  hojie  may  be  j^iossible 
hereafter. 

ESSENTIAL    FEATURES    OF    THE    NEW    INSTITUTION. 

As  stated  in  our  Preliminary  Report,  we  have 
inquired  into  the  working  of  the  Royal  College 
of  Science  and  the  Royal  School  of  Mines,  but 
we  have  done  so  with  a  definite  end  in  view. 
We  think  it  appears  from  the  answers  we  have 
received  from  the  Board  of  Education  to  the 
questions  we  ventured  to  ask  in  that  Report, 
taken  in  conjunction  with  the  terms  of  reference, 
that  it  is  the  desire  of  His  Majesty's  Government 
that  the  staff  of  the  Royal  College  of  Science, 
including  the  Roj'al  School  of  Mines,  together 
with  the  buildings  and  a]>i)liances  now  in 
occupation  or  in  course  of  construction  at 
South  Kensington,  should  be  utilised  to  the 
fullest  extent  for  the  jiromotion  of  higher 
scientific  studies  in  connection  with  the  larger 
scheme  which  we  endeavoured  to  sketch  in 
outline  in  our  Preliminary  Rej)ort.  We  have 
now  to  make,  so  far  as  appears  to  us  jrossible, 
recommendations  with  regard  to  the  essential 
features  in  the  constitution  and  jiurposes  of 
the  new  institution  which  we  jjropa.se  .should 
be  created,  and  with  regard  to  the  position  of 
the  several  bodies  brought  with  it  under  a 
common  governni'Mit  .ind  administration. 

ITS     MAIN     OBJECT. 

The  main  object  is  the  establishment,  at 
South  Kensington,  of  an  institution  or  group 
of  associated  Colleges,  of  Science  and  Technology, 
where  the  highest  specialised  instruction  should 
be  given,  and  where  the  fullest  equipment  for 
the  most  advanced  training  and  research  should 
be  provided,  in  various  branches  of  science, 
{Continual  on  f'age~^^.) 
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lenders  the  work  of  renewal  a  comparatively  simple 
matter ;  it  obviates  the  cutting  away  of  fish-plate 
bolts,    taking    off    fi=h    bolts    at    a    loss    of    20    per 
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cent.,  the  breaking  away  of  concrete,  cutting  sole  plate 
belts,  the  removal  of  sole  plates,  and  the  cutting  and 
waste  of  copper  bands.  A  minimum  interference  with 
traffic  is  thus  secured. 

The  application  of  the  various  inventions  comprised 
in  the  system  will  be  understood  on  reference  to  the 
accompanying  diagrams  and  by  the  following  details 
from  the  patent  specifications. 

FIXING      THE     WEARING     PORTION     OF     THE 
COMPOUND     RAIL 

For  this  purpose  a  carrying  frame  is  employed,  to 
which  two  oppositely  situated  arms  are  pivoted  at 
their  upper  ends.  Each  of  these  pivoted  arms  is  pro- 
vided with  suitable  bearings  in  which  is  mounted  a 
shaft,  and  to  the  lower  end  of  each  shaft  below  its 
pivoted  carrying  arm  is  attached  a  roller,  roughened 
on  its  periphery,  whilst  the  upper  ends  of  the  shafts 
are  provided  with  suitable  gear  wheels  which  are 
driven  by  intermediate  gearing,  the  latter  being  driven 
bv  suitable  speed  gearing  from  the  driving  shaft  of  the 
engine.  The  pivoted  arms  are  connected  together  by 
means  of  toggle  levers,  which  latter  are  attached  to  a 
central  nut  which  is  actuated  by  means  of  a  screw 
through  suitable  gearing  in  connection  with  a  hand 
oiierating  wheel  or  its  equivalent,  and  the  frame  is 
provided  with  a  guide  roller  which  runs  in  contact 
with  the  upper  surface  of  the  top  portion  of  the  rail. 

The   upper  or  wearing   portion   of  the   rail,   which 
is   of  channel   section,   is   placed  on  the   head   of  the 
girder  portion,  with  the  flanges  depending.    'ITie  engine 
causes  the  serrated  rollers  to  revolve.     They  are  drawn 
inwards  against  the  flanges  of  the  top  rail,  and  are  bent 
inwards  and  pressed  firmly  round  the  head  of  the  base 
rail,  while  at  the  same  time  the  bogie  with  its  appli- 
ance is  caused  to  travel  forward  by  the  grip  or  fric- 
tional  contact  of  the   serrated  rollers  on   the  flanges 
of    the    upper    rail    as    the    machine    travels    along, 
piessing  the  flanges  of  the  top  rail  inwards  and  round 
the  head  of  the  base  rail  as  the  machine  travels  along. 
The  contact  faces  of  the  wearing  portion  and  head  of 
the    foundation    portion    are    arranged    to    grip    each 
other  firmly  by  means  of  longitudinal  grooves  which 
are  formed  in  the  sides  of  the  head  of  the  base  portion 
of  the  rail,  and  transverse  grooves  in  the  inside  of  the 
depending  flanges  of  the  upper  portion  of  the  rail. 

CUTTINO-OFF     APPARATUS. 

The  patent  culling  apparatus  provides  that,  when 
the  engine  is  set  in  motion,  a  set  of  guide  rollers  is 
forced  tight  on  to  the  upper  sides  of  the  rail,  after 
which  disc  cutters  are  fed  into  the  side  or  flange  of  the 
wearing  portion.  The  rollers,  by  reason  of  their  grip 
or  fiictional  contact  on  the  rail,  cause  the  bogie  with  its 
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appliance  to  travel  along  the  rails,  when  the  cutters 
come  into  action  on  the  wearing  portion.  An  arrange- 
ment is  provided  for  simultaneoush-  breaking  away  the 
partially-cut  flange  as  the  machine  travels  along. 
whereby  the  upper  or  wearing  portion  is  severed,  and 
rendered  removable. 

.\Ir.  J.  IJ.  Hamilton,  the  General  Manager  of  the 
Leeds  City  Tramways,  is  of  opinion  that  the  system  is 
"quite  practicable  and  capable  of  rolling  net  only  on 
the  straight,  but  on  any  curves  which  would  occur  in 
practice.  He  has  estimated  the  cost  of  relaying  with 
the  present  girder  rail,  and,  presuming  that  the  esti- 
mate given  for  the  rolling  on  and  cutting  off  of  the  top 


section  is  correct,  and  that  the  cost  of  the  Romapac 
rail  is  the  same  as  for  the  girder  rail,  an  economy  of 
531  per  cent,  is  indicated :  this  in  addition  to  the 
rapidity  with  which  a  section  of  rails  can  be  relaid  at 
the  least  possible  inconvenience  to  the  general  public, 
and  the  lessening  of  rail  movement  through  loosening 
at  the  joints,  owing  to  the  joint  at  the  top  section  and 
the  joint  of  the  under  section  being  staggered. 

The  results  of  a  test  to  ascertain  the  pressure  neces- 
sary to  slide  the  top  section  off  the  bottom  section  of  a 
combined  rail  one  foot  long  have  been  furnished  by 
the  Sheffield  Testing  Works,  Ltd.,  and  are  shown  in 
the   following  table. 


Test  No. 

Description. 

Weight 

per 

foot. 

Leng-th  of 

sliding 

surface  of 

Rail. 

Pressure  applied,  in  Tons. 

Movement   of  top  section   over 

the  bottom  section. 

Remarks. 

Pounds. 

Inches. 

16-32  tons    i8-2i  tons 

23  30  tons 

The    top   section    com. 
menced   to  move   with   a 
pressure  of  1 6  32  tons, .and 
with  a  pressure  of  i8*2i 
tons   the    movement  was 
12'  .     With  a  pressure  of 
23-30  tons  the  movement 
was  •26",  and  on  the  test 
being  conliniied   the   top 
section     kept    sliding  off 
the  bottom   section   with- 
out  any  further  increase 
of  pressure 

R. 

4445 

Combined 

Rail  as  per 

sketch. 

38 

I  2'0 

02" 

.[ ,.. 

■26" 
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The    Steam    Locomotive    Fifty    Years 

Ago    and    Now. 

By    Samuel    Rt-ndcll,   M.I  MfcK  E. 
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HIS   i'i  a  review  of   the   stale   of   the 
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industry  in  Manchester  fifty  years  ng<  ,  •  xht 

by  a  comparison  of  passenger  locomotives  of  (hat  date       '»  '  .^h 

with  iheir  descendants  of  the  present  day,  on  thr  '  '  '  '  -^ 

lowing    principal    railways    running    express    ser .  am 

into    Manchester — namely,    the    I.ond' 
Western,    Midland,    Lancashire    and      i 
Great  Central. 

This   will   lead   to   a  consideration   of   the   pr-il"!--" 
b<-t   re  lucomotive  engineers  a:i  influencing  the  gi- 
design    of    luge    modern    locomotives  . 
engines   on    the    above    railways,    ami 
M  ways  abroad,  t- 

ti  :  by  a  brief  nui: 

boiler  and  compounding,  and  closing  with  a  query  on       l>' 
the  nrobable  future  of  railwaj   motive  [-••■■•  >*■ 

According   to   returns   made    at   the 
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the  lialtimore  and  Ohio  Railroad.  Tnlike  the  pas- 
senger engines  above,  this  conforms  to  the  heavy  goods 
type,  having  been  constructed  for  hill-climbing  on  the 
company's  section  over  the  Alleghany  Mountains.  For 
want  of  sufficient  space  the  tender,  built  by  the  Kail- 
road  Company,  is  omitted. 

Table  I.  gives  the  leading  particulars  of  the  twelve 
locomotives  just  referred  to,  and,  leaving  out  the 
"Rocket"  and  the  big  American  machines,  it  clearly 
indicates  how  the  dimensions  of  passenger  engines  in 
(.ommon  use  on  the  four  railways  named  have  increased 
during  the  past  fifty  years  from,  say,  cylinders  of  16  in. 
diameter  and  heating  surface  of  900  square  feet,  to 
cylinders  of  19  in.  diameter  and  heating  surface  of 
2,000  square  feet,  the  pressures  at  the  same  time  rising 
from  100  lb.  to  180  lb.  per  square  inch,  and  the  weights 
loaded  (without  tendon  from  23  to  60  tons. 

PASSENGER     ENGINE     TYPES. 

The  types  of  engmt-s  are  e.^i-ic-s-d  m  the  tab'e,  so 
lar  as  wheel  arrangement  is  concerned,  by  a  system  of 
notation  which  is  now  often  used  ir.  '.his  country  and 
America.  For  all  ordinary  types  three  figures  suffice, 
(he  first  and  last  of  which  represent  the  number  of 
bogie  or  carrying  wheels  at  the  leading  end  and  at  the 
(railing  end  respectively ;  if  none,  the  statement  is 
made  definite  by  the  us»  of  a  o.  The  middle  figure 
indicates  the  number  of  driving  or  coupled  wheels. 
The  "Waverley,"  for  example,  is  a  "single-driver," 
with  a  pair  of  leading  carrying  wheels  and  a  pair  of 
trailing  carrying  wheels.     It  is  therefore  represented  by 


The  "  Precursor"  and  the  Midland  Com- 
pound have  each  four  coupled  wheels,  with 
a  four-wheeled  leading  truck  or  bogie,  and 
no  carrying  wheels  in  the  Irear ;  they  are 
known  as  ^ — 4—0.  The  L.  and  Y.,  G.  C, 
and  American  "  Atlantic  "  types  have  four 


coupled  wheels,  four  wheeled  leading  bogie,  and  two  trail- 
ing carrying  wheels  ;  they  are  4-— 4— 2.  The  American 
Compound  has  two  groups  of  six  coupled  wheels,  and  no 
carrying  wheels  either  leading  or  trailing  ;  four  figures 
are  required  to  express  this,  namely,  o — 5 — b — o. 

The  letters  over  the  numeral.s  indicate  whether  the 
cylinders  are  outside  (outs.j,  or  inside  (ins.),  or  com- 
pound (comp.)  ;  in  the  last  case  the  number  of  cylinders 
is  stated  as,  "3-comp."  or  "4-comp.'' 

The  capacities  of  the  two  American  tenders  are  given 
in  English  or  Imperial  gallons  of  277  cubic  inches, 
or  10  lb.  of  water.  The  gallon  still  used  in  the  United 
States  is  the  Old  British  or  "Winchester"  wine  gallon 
of  23:  cubic  inches,  or  8J  lb.  of  water.  The  capacity 
of  each  of  these  tenders  is  7,000  U.S.,  or  5.830  Fnglish, 
gallons. 

In  table  IV.  there  is  worked  out  for  each  engine  the 
tractive  effort,  and  the  relative  proportions  of  boiler 
surfaces  to  one  another  and  to  the  cylinders,  taking 
the  area  of  one  cylinder  only,  as  perhaps  the  fairest 
basis,  seeing  that,  owing  to  the  cut-off,  the  two 
cylinders  are  practically  alternately  fed  with  steam 
from  the  boiler,  and  neglecting  the  stroke,  because  a 
longer  stroke  is  generally  regarded,  not  as  put  in  to 
draw  more  steam  from  the  boiler,  but  rather  to  increase 
the  expansion. 

THE      INCREASE      IN     TRACTIVE      EFFORT. 

Neglecting  for  the  moment  the  "Rocket"  and  the 
American  engines,  the  table  shows  that  the  passenger 
locomotives  now  in  use  on  the  four  railways  named, 
exert  tractive  efforts  two  and  a  half  times  as  great  as 
(hose  of  fifty  years  ago  ;  in  ether  words,  a  pull  of,  say, 
two  and  a  half  tons,  has  been  imreased  to  six  and  a 
half  tons. 

The  latest  L.  and  X.-W.  engine,  the  '  I'recursor,"  is 
seen  to  be  equal,  in  hauling  capacity,  to  twenty-two 
"  Rockets,"  and  the  gigantic  American  compound,  to 
forty-six,  all  upon  the  same  gauge  of  rails. 

Confining  attention  again  to  the  English  loco- 
motives of  fifty  years  ago  and  to-day,  it  will  be 
observed  that,  allowing  for  exigencies  of  design,  the 
boiler  proportions  have  remained  fairly  uniform, 
roughly  confirming  the  old  rules  which  allowed  about 
ten  square  feet  of  tube  surface  tc  one  square  foot  of 
firebox,  about  sixty  square  feet  of  total  heating  surface 
to  one  square  foot  of  fire-grate,  and  about  five  square 
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Name 

Of  Number. 

Date. 

Tn.€ 

4Jl 

"""■5  O^ 

t-x 

'A  -^ 

" 

*: 

Livuipool  A  1 

Outs. 

Maiicli.^-^tf-1-  i' 

— 

■■  Roekcl" 

IS-2'J 

0—2—2 

18-7 

37 -.5 

C-2 

5  9 

■23  0 

.50-2 

0-7 

12 

Outs. 

L.  A-N.  W. 

1»70 

18.>5 

2—2—2 

Outs. 

64-6 

90-0 

.52-0 

9-0 

61-6 

1826 

4-6 

07 

Do. 

"  Wavcrloj- '' 

1863 

2—2—2 
Ins, 

7.5'8 

90-0 

60-9 

11-9 

73  2 

226-9 

4-8 

-06 

Do 

•'  Precursor" 

l'JO.5 

4-4-0 

11.5-8 

131-2.5 

1357 

11-5 

89-7 

283-5 

7-1 

■08 

M.  K. 

'■  Jenny  Sharp" 

1847 

Ins. 

•2 -2 2 

3  Comp. 

77-5 

Ei]utvaleiit 

60-0 

41-5 

11-7 

83-5 

201-0 
.13in   dia.) 

4-5 

-05 

i)n. 

•2tt:i-2 

1902 

4-4-0 

89-:} 

116-25 

116-G 

9-0 

61-4 

283-5 

5-6 

■(19 

L.  i  y. 

_ 

IVj:, 

2—4-0 

71-7 

750 

480 

9  6 

65  2 

176  7 

5  1 

03 

Ins. 

I'n. 

' 

1406 

1902 

4—4—2 

107-8 

131-25 

1263 

10-6 

79-0 

283  5 

7-2 

09 
05 

G.C. 

— 

1817 

Ins 
0  -4-2 

Out.... 
4-4—2 

93-8 

75-0 

62  7 

11-6 

75-3 

201  0 

4-2 

D.T 

10 

■2i5G 

1904 

1-22-0 

13.-.-0 

1470 

11-6 

74-2 

298  6 

6-4 

08 

.\Qit.ru'an    t 

Outs 

I.  C.  KR.    1 

11 

1017 

1904 

4—4—2 

141-7 

150-0 

189-7 

16-9 

63-7 

314-1 

10-2 

-16 

American     J 

4  Comp. 

Ktjntvftleiit 

(2-20in   dia.l 

B.&O.  RE.  J 

12 

2400 

1904 

0—6—6-0 

182-8 

176-25 

287-6 

24-4 

77-5 

628-2 

8-9 

-11 
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The  G.  C.  has  also  eight  wheels  coupled,  but  the 
cylinders  are  outside  and  19  in.  diameter. 

T-wo  very  successful  locomotives  built  by  Beyer, 
Peacock  and  Co.  for  the  New  South  Wales  Govern- 
ment Railways,  of  4  ft.  8J  in.  gauge  are  to  the  designs  of 
Mr.  Tho^w,  Chief  Mechanical  Engineer.  Fig.  13  is  a 
'■ten-wheeled"  passenger  engine  with  outside  cylinders 
20  in.  diameter,  six  wheels  coupled,  and  a  leading  four- 
wheeled  bogie. 

Fig.  14  is  a  goods  engine,  of  a  type  known  as  tht 
"Consolidation,''  with  outside  cylinders  21  in.  dia- 
meter, eight  wheels  coupled,  and  a  leading  two-wheeled 
bogie.  The  first  lot  were  put  in  service  in  1896,  and 
at  the  end  of  1904  there  were  eighty-nine. 

Fig.  16  is  a  two-cylinder  compound  goods  loco- 
motive, eleven  of  which  were  built  by  Beyer,  Peacock 
and  Co.  in  igo2  for  the  Buenos  Ayres  Great  Southern 
Railway  in  South  America,  of  5  ft.  6  in.  gauge,  to  the 
designs  of  Mr.  Gould,  Locomotive  Superintendent. 

Fig.  17  is  a  combined  diagram,  constructed  from 
indicator  cards,  taken  fiom  the  high  and  low  pressure 
cylinders  respectively. 

The  following  particulars  of  the  trial  have  been  sup- 
plied : — 

The  load  was  entirely  of  wheat  in  bags.  The  engine 
hauled  the  train  up  gradients  in  i  in  120  and  i  in  200, 
but  in  most  cases  was  assisted  by  the  inertia  of  the 
tram  descending  a  previous  gradient 


Total  number  of  axles  hauled,   112. 

,,  ,,  vehicles,   29. 

,,       length  of  train,   1,091  ft. 

,,       weight       ,,  1. 164  tons. 

On  another  occasion  the  performance  of  one  of  these 
engines  on  a  level  was  : — 

Total  number  of  axles  hauled,  252. 

,,  ,,  vehicles,   102. 

,,       length  of  train,  2,640  ft. 

,,       weight       ,,  i.g"5  tons. 
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In  this  case  the  engine  was  "stalled  "  with  the  middle 
portion  of  the  train  on  a  rising  s;radient  of  i  in  93,  the 
Iwo  end  portions  litirii;  i.n  tlu    1.  \. 

THE     LOCOMOTIVE      BOILER. 

Referring    now    to    the    locomotive    boiler,    larger 
diameters    and    higher    pressures,    without    great    in- 
crease   in    weight,    have   been   made    possible   bv    ihr 
use  of  mild  steel   plates,   and  by   imj  • 
tion  in  the  way  of  heavier  jointing  and 
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blocks.  The  advent  of  the  hydraulic  flanging  press,  and  the 
more  general  nse  of  steel  plates  much  simplified  the 
flanging  operation,  and  now  Belpaire  boxes  are  com- 
monly used,  as,  for  instance,  on  the  following  engines 
illustrated,  namely.  Midland  Passenger,  L.  and  Y.  and 
(-'1.  C.  Passenger  and  fioods,  Dutch,  New  South  V.'ales, 
and  Great  Southern. 

The  vertical  stays  in  a  Belpaire  fire-box  are  often 
subject  to  severe  corrosion  near  the  inner  crown.  Kig. 
1 7  shows  the  lower  portion  of  a  stay  taken  from  one 
of  the  G.  C.  engines,  the  dotted  line  representing  the 
(jriginal  shape.  To  combat  this  action  the  railway 
company  are  dropping  short  tubes  over  the  stays,  as 
they  are  inserted  in  the  box,  and  filling  up  the  small 
annular  space  between  each  stay  and  tube  with  Port- 
land cement.  The  same  method  has  been  used  by 
others,  and,  it  is  said,  with  success. 

After  long  trials  of  several  materials,  many  raihvav 
companies  now  use  boiler  tubes  made  of  copper,  as 
were  those  in  the  "  Rocket."  The  Midland  chiefly  use 
copper,  and  the  L.  and  N.-W.  use  either  copper  or 
steel,  depending  on  the  nature  of  the  water  in  the 
district  in  which  an  engine  will  work. 

On  the  Midland  Railway  no  boiler  blow-off  cocks 
are  used.  To  empty  the  boiler  a  wash-out  plug  must 
be  drawn,  which  cannot  safely  be  done  while  the  water 
IS  hot,  and  so  the  inner  plates  are  saved  from  damage 
through  being  sprayed  with  cold  water  when  at  a  high 
'fm|jerature. 

COMPOUND     LOCOMOTIVES 

.\  few  words  ought  to  be  said  about  compound  loco- 
motives.  Of  the  engines  tabulated,  the  Midland  pas- 
senger is  a  Smith's  three  cylinder  compound,  the  nigh- 
pressure  inside,  and  two  low-pressure  outside,  all  con- 
nected t<j  the  front  coupled  axle.  The  I.,  and  X.W. 
goods  is  a  Webb's  four-cylinder  compound,  having  two 
outside  II.  P.  cylinders,  and  two  inside  I,. I',  cvlinders, 
all  driving  the  leading  coupled  axle.  The  H.  A.  <,vr:ii 
Southern  goods  is  a  two-cylinder  compound,  both  out- 
side. 

Many  compound  locomotives  have  been  built  in  Man- 
chester. Beyer,  Peacock  and  Co.  have  built  about 
300.  including  some  conversions  of  engines,  already 
delivered,  to  compounds.  With  the  exception  of  one 
\\ebbs  three-cvlinder,  all  these  were  Worsdell  and 
Von  Borries'  two-cylinder,  compounds.  As  already 
stated,  one  of  the  Dutch  engines  was  a  compound,  and 
so  were  two  of  the  New  South  Wales  passengers.  In 
this  latter  case  the  cylinders  were  outside,  and  the  L.P. 
was  so  big  that  it  had  to  be  made  into  a  twin  cylinder, 
with  a  common  valve  chest,  to  clear  station  platforms, 
'Ihese  two  locomotives  w^ere  subsequently  converted 
ii  to  simples. 

Ihe   writer   has   found    that,    in   some   cases   of  com- 


pound locomotives,  which  were  working  beside  corre- 
.sponding  simple  engines,  and,  as  far  as  could  be  ascer- 
tained, were  of  equal  power,  the  ratio  of  the  area  of 
H.P.  cylinder  x  working  pressure  in  compound  to 
the  area  of  simple  cylinder  X  working  pressure  in 
simple  was  approximately  as  100  to  So.  Hence  the 
rule  for  equivalent  tractive  effort  made  use  of  in  the 
various  tables. 

Much  might  be  said  for  and  against  compound  loco- 
motives, but  there  is  no  consensus  of  opinion,  and 
probably  never  will  be.  The  continually  varying  duty 
of  a  locomotive  is  so  very  different  from  that  of  either 
a  marine  or  stationary  engine  that  comparison  fails. 

Abstract  of  paper  read  before  Mancbtsttr  Association  of   Engineers. 


A   New   Fire   Float. 

The  new  fire  float,  "  Beta,"  which  has  been 
built  for  the  London  County  Council  by  Messrs. 
Forrestt  and  Co.,  at  Wyvenhoe,  from  the  de- 
signs of  Mr.  F.  J.  Trewent,  naval  architect  to 
the  London  Fire  Brigade,  has  undergone  the  necessary^ 
trials.  The  "  Beta  "  is  100  ft.  long,  with  a  beam  of 
16  ft.  6  in.,  and  a  water-draught  of  40  in.  This  low 
draught  will  enable  her  to  pass  under  the  Ijridges  at 
all  states  of  the  tides.  She  is  fitted  with  twin-screw 
engines,  and  two  water-tube  boilers  of  the  Mumford 
type.  On  her  trials  .she  steamed  twelve  miles  per  hour, 
and  with  only  one  boiler  in  use  at  over  eleven  miles 
per  hour.  The  "  Beta  "  is  fitted  with  four  fire  pumps, 
which  give  a  discharge  of  4,000  gallons  of  water  per 
minute,  at  140  lb.  pressure  per  square  inch.  This  is 
at  the  rate  of  over  1,000  tons  of  water  per  hour.  The 
machinery  is  by  Messrs.  Mumford,  of  Colchester,  and 
the  fire  pump  by  Messrs.  Shand,  Ma.son  and  Co. 


Turbine    Locomotive. 

It  is  reported  that  Prolc.^or  Joh.inn  Stiimpf,  of  the 
Konigliche  Technische  Hochschule,  Cliarlottenhurg, 
Germany,  has  securedfpatents  upon  an  adaptation  of 
the  steam  turbine  to  locomotives.  He  proposes  to 
divide  up  the  turbine  into  stages,  distributed  one  on 
each  driving  axle  of  the  locomotive,  and  the  steam  from 
the  boiler  to'pass  through  the  several  stages  in  succes- 
sion. A  turbine  is  mounted  on  the  axle  on  the  outside 
of  each  driving  wheel.  With  three  driving  axles  the 
steam  is  conveyedby  a  pipe  from  the  boiler  to  the  first 
turbine  on  the  oneside,  then  to  the  other  two  turbines 
in  succession  on  that  side.  It  is  then  conveved  to 
the  three  turbines  in  succession  on  the  other  side  of 
the  locomotive,  from  the  third  of  which  the  steam 
leads  the  exhaust  to  the  exhaust  blast  nozzle. 
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Shipbuilding    News. 


The  liclkrophon ,  the  sixteenth  steamer  Iniilt  ami 
engined  by  Messrs.  Workman,  Clark  and  Co.,  for  the 
Ocean  Steamship  Company,  Ltd.,  of  Liverpool,  left 
the  Milewater  Wharf  on  the  ist  inst.  preparatory  to 
having  her  speed  trials  and  adjustment  of  compasses. 
The  BelUrophon  is  a  unique-looking  vessel,  having 
no  masts  for  carrying  rig.  but  being  provided  with 
four  tall  pillars,  placed  two  abreast  forward  and  aft 
for  carrying  derricks,  and  between  the  two  forward 
posts  a  bridge  has  been  fitted  near  the  head  for  look- 
out purposes.  The  new  vessel  has  a  gross  tonnage  of 
about  9.000  tons.  The  propelling  machinery  consists 
of  two  sets  of  the  latest  type  of  triple-e.xpansion  engine, 
supplied  with  steam. from  double  ended  multitubular 
boilers  working  under  the  owners  closed  ashpit  sj-stem 
of  forced  draught.  .\fter  a  successful  cruise  the 
licllentphoii  proceeded  to  Glasgow,  where  she  will 
take  in  cargo  for  her  initial  trip  to  China  and 
Japan. 

The  SiegmuDd.  a  steel  screw  steamer  recently  launched 
by  Irvine's  Shipbuilding  and  Dry  Docks  Company,  Ltd., 
proceeded  to  sea  for  her  trial  trip  last  week.     The  vessel 
is  intended  for  the  North  and  South  American  trade 
and  is  of  the   following  dimensions  :    length.   332  ft., 
breadth,  4;  ft.  and  depth,   24  ft.  9  in.  moulded.  cl.-iss 
lOO.X  to  Germanischer  Lloyds  highest  class.     Engines 
of  the  triple  expansion  type  have  been  supplietl  and 
fitted  by  Richardsons,  Westgartli  and  Co.,Ltd.,H;^^t^ 
pool,  having  cylinders  23  J  in.,  31  in.  and  64  in.  diaiir 
by  42  in.  stroke,  steam  being  supplied  by  i' 
main   boilers,   working   at   a   pressure   of    i  ■ 
square  inch.     After  adjusting  the  compasses  the  % 
was   run   at   full   speed   and    gave   every  satbfa.  • 
She  then  proceeded  to  New  York. 

Messrs.  Fumess,  Withy  and  Co.,    Limited.   Hartle- 
pool,   launched     recently    the    steel    screw  stc.i 
B.ssbiraugh.    wliich   .has    been     built    to    the    •■ 
of    Messrs.     C.     R.     Sanderson     an.l     Co..    of    Hull. 

The  vessel  is  over  350  ft.  in  length,  ot  larue    •• 

ment    capacity,    and     takes     Lloyd's     hii;' 
The  outfit  will  include  seven  powerful  steam  vviii 
extra   large  donkey  boiler,   patent   steam  and   i 
steering    gear,    and    direct   steam    ;-uent    windLv**. 
The  vessel  has  cellular  double  bottom  all    fore    an.l 
aft.    with  after    peak    available   for    water   ballast. 
Triple   expansion   engines   will   be  fitted   '• 
Richardsons.  Wcstgarth  and  Co..  Limited.  H 
»nt!i  cylinders.  24,  39.  66  inches  by  4S  "i-  stroke,  and 
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Cartridge  Case  Heading  Press. 

By  the  Vauxhall  and  West  Hydraulic  Engineering  Company,  Limited. 


'"pHE  press  illustrated  on  page  305,  was  spe- 
cially  designed  for  heading  and  indenting 
cartridge  cases  for  large-size  quick-firing  ammu- 
nition, and  is  in  use  by  a  leading  firm  of 
ordnance  makers.  The  accompanying  sketch 
shows  a  section  of  the  cartridge  at  the  various 
stages    of    these  processes. 

Figure  A  represents  a  case  which  has  been 
cupped  and  drawn  to  the  required  dimensions, 
and  trimmed.  In  order  to  finish  the  work  it 
is  necessary  to  reform  the  metal  in  the  solid  end 
of  the  case,  to  provide  a  projecting  flange  for 
the  ejector  and  a  central  indent  for  the  primer. 
This  requires  three  operations,  known  respec- 
tively as  first  indenting,  second  indenting,  and 
heading,  the  formation  of  the  case  after  each 
operation  being  shown  in  figures  B,  C.  and 
D. 

The  press,  as  shown  in  the  illustrations, 
consists  of  a  massive  head  and  base,  in  a  specially 
toughened  mixture  of  cast-iron.  The  top  en- 
tablature forms  also  the  main  cylinder,  which 
is  inverted,  and  carries  an  inverted  ram,  which 
is  attached  to  the  crosshead  guides  with 
adjustable  slippers  working  on  the  main  columns 
of  the  press. 


To  the  lower  surface  of  the  crosshead  is 
attached  an  anvil  block,  the  lower  end  of  which 
is  arranged  to  carry  a  revolving  die  plate,  and 
is  provided  with  a  specially-hardened  steel 
end.  The  base  of  the  press  is  a  massive  cored 
casting,,  through  which  passes  an  ejector  ram, 
which  is  suspended  w^ith  its  cylinder  in  the  pit 
below  the  press,  as  shown. 

The  rotating  table  is  carried  in  a  chamber 
machined  for  this  purpose  on  the  upper  surface 
of  the  base  :  it  is  a  special  forging  of  gun-steel, 
and  in  its  turn  sujiports  the  die  plate,  whichis  also 
a  forging  of  a  special  quality  of  steel,  the  two 
being  centered  by  a  hard  steel  spindle,  passing 
through  the  base  of  the  press. 

The  faille  and  die  block  can  be  rotated  to 
180  degrees,  the  latter  being  fitted  with  two  dies 
diametrically  opposite  each  other,  so  arranged 
that  when  one  die  is  under  the  centre  of  the 
main  ram,  the  other  is  over  the  ejecting  ram. 
adjustable  stops  being  provided  to  ensure 
accurate  alignment  in  each  position. 

The  return  of  the  main  ram  is  effected  by 
two  cylinders,  and  rams  arranged  one  on  each 
side  of  the  base,  the  cylinders  being  connected 
direct  to  the  hydraulic  pressure  main,  so  that 


u 


c 


FORMATION     OF    CARTRIDGK    CASE. 


FCBRl  \KV    9,    l'A.0 


I'AGKS     WKKKLY 


the  -iide  rams  exert  a  constant  upward  pressure 
on  the  crosshcad,  and  thus  raise  the  latter 
whenever  the  valve  of  the  main  cylinder  is 
open  to  exhaust. 

Tlie  rotation  ol  the  tahle  is    etlectid  hy  the 
vertical  jigger  cyhnders  anil  wire  rope  arran^'  • 
mcnt  seen  in  the  position  at  the  ba 
press,  an  arrangement  which  gives  a  very  wkI- 
margin  (or  adjustment  and  provides  autorr  ■• 
callv  for  taking  uj)  any  "-lack  in  the  woi 
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BACK    VIEW    OK    PRESS. 

tlie  heading  die  in  position,  produces  the 
final  shape  shown  at  D. 

During  this  operation  of  the  main  ram,  the 
case  that  has  been  finished  by  the  previous 
oi)eration,  has  been  ejected  bj'  the  ejector,  and 
a  fresh  case  replaced  in  position  in  the  other 
s  de  of  the  die  block,  so  that  after  the  heading 
is  completed  the  block  is  rotated  through  180 
degrees,  and  the  finished  case  is  ready  for  ejec- 
tion, while  a  fresh  one  is  ready  for  heading  and 
indenting. 

The  weight  of  the  press  as  described  is 
about  55  tons,  and  a  feature  of  especial  import- 
ance is  embodied  in  the  design  ;  viz.,  that  all 
ram  packings  can  be  replaced  or  examined  in 
any  l>art  of  the  press,  without  dismantling  any 
jiortion  of  the  machine,  or  breaking  a  single 
pipe  joint.  It  is  one  of  the  products  of  the 
Hydraulic  and  Arsenal  Machinery  De,  artment 
of  the  X'auxhall  and  West  Hydraulic  Engincer- 
ini:  C^mixxny,  Ltd. 


Obituary. 

Lord  Masham  clicd  at  Swinton  Park,  Masham. 
Yorkshire  last  Fruiay.  The  late  peer,  had  just 
completed  hLs  ninety-first  year.  He  was  educated 
privately,  and  on  leaving  school  adopted  a  com- 
mercial career.  He  became  the  i)atentee  of  many 
inventions,  including  the  compressed-air  brake  for 
railways  and  the  wool-combing  machine.  Lord 
Masham  was  a  large  land-owner,  a  colliery  proprietor, 
and  chairman  of  the  Manningham  Mills,  Bradford, 
one  of  the  largest  silk  and  woollen  industries  in  the 
world,  employing  about  4,ck»  hands.  He  refused 
a  baronetcy  in  1887  and  was  raised  to  the  peerage  in 
1891. 

Sir  William  Thomas  Makins,  Bart,  (deputy-chair- 
man of  the  Great  Eastern  Railway  Company  (died 
at  Henley  on  Friday  after  a  lengthy  illness.  The 
deceased  baronet,  who  was  sixty-tive  years  of  age, 
sat  in  Parliament  from  1874  to  1892,  representing  in 
turn  South  Essex,  South-cast  Essex,  and  South-west 
Essex.     He  was  created  baronet  in  1892. 


Correspondence. 

TRADE     MARKS      IN      AUSTRALIA 

To  the  Editor  r,f  Page's  Wkeki.v. 
Sir, — We  think  it  may  be  of  considerable  interest 
to  your  readers  to  know  that  the  new  Trade  Mark  Act 
has  been  passed  in  Australia,  and,  according  to  cable 
messages  received,  that  it  will  come  into  force  ca 
May  I  St  of  this  year.  Under  the  new  Act  one  trade  mark 
may  be  obtained  which  applies  to  the  whole  of  Australia, 
including  Tasmania.  Though  State  trade  marks  are 
still  in  existence  for  a  time,  it  is  advisable  for  early 
application  to  be  made  under  the  Commonwealth  Act 
for  the  following  reasons — 

(1)  The  State  registration  expires  at  the  time  when 
ordinarily  renewal  fees  would  be  due. 

(2)  Ii  applications  are  not  made,  registration  may 
be  obtained  under  the  Commonwealth  Act  by  un- 
authorised persons,  and  great  expense  incurred  by  the 
rightful  owners  in  obtaining  their  rights  under  the  Act. 

(3)  In  the  absence  of  proof  of  fraud,  registration 
is  conclusive  evidence  of  ownership  after  five  years. 

(4)  A  claim  for  damages  on  account  of  infringement 
cannot  be  made  against  an  offending  party  unless  the 
first  mark,  if  registrable,  is  entered  on  the  register. 

We  are. 

Yours  faithfully, 

Page  and  Rowlingson. 
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Our    Weekly    Biography. 

CHARLES    BRIGHT.    F.R  S.E..   M  I.E.E. 


When  the  first  telegraph  line  to  India  had  been  laid  by 
the  late  Sir  Charles  Tilston  Bright,  the  earliest  message 
carried  through  it  conveyed  to  Sir  Charles  the  news  of 
the  birth  on  Christmas  Day,  1S63,  of  a  son  who 
has  achieved  prominence  as  a  promoter  and 
expert  of  electric 
cables  in  all  parts  of 
the       world.  Sir 

Charles,  the  father, 
had  already  at  th.- 
age  of  twenty-six 
gained  distinction  as 
the  layer  of  the  lirst 
Atlantic  cable,  and 
had  t]«cn  knighted 
for  thai  signal  service 
to  progress.  The  sun, 
Charles  Kright,  was 
educated  almost  from 
ihe  first  for  his 
father's  profession. 
He  went  to  Lancing, 
and  afterwards  to 
King's  College ;  but 
at  nineteen  years  of 
age  his  academic 
training  was  cut 
short  so  that  he 
mi  :4tit  enter  his  father's 
oii.<.c  .IS  an  articled 
piii  ;'■  He  soon  be- 
came employed  in 
all  engineering  ca- 
1  >  upon  several 
.1  miles  ol 
c' 

f;        intini.itcly 

r.cd     with    the 

■<    from 

ion  and 

i;"!  the  m.itcrial 

;ic   work*,  to   its 

.iguration    as     a   means    of     communiciti':  ;■.      >- 
i.;hlhas   t>ecome   one   of   the     cl)u 
nc  of    the    largest   telegraphic   enli  ;  . 
in.V>tcrt  ol    history  or  patent  priority,  his  opinion  m  .uiy 


department  of  submarine  li 

none.    .-Vpart  from  his  "  Life  Si-. ^..,...    . 

he  is  the  author  of  "  Inderground  Cables."  "  Submarine 
Telegraphs  ;  their  History,  t 
"  The  Story  of  the  Atlantic  > 


and.  it  may  be 
.iddcd.  that  "Sub- 
Mi. ;;rc  TclcCraphs" 
the 
•  :.i:;C-i  «;      o" 

one    of  Ibe  most  in- 


-.      lie  u 
'.  ^uent  con- 
tributor 10  a  nu!i  bcf 
I    .  I  —  ^  periodic jU. 
Ihc  Times, 


^jtuiday  Kcview  and 

!  r-c  \!hen.eain.    His 

.    .,   v.ivcrawide 


and  rci 
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ability  and  work,  but  also  by  liis  active  and  iK-iielicial 
participation  in  the  controversies  of  various  learned 
societies,  including  papers  read  before  the  Institution  of 
Civil  Engineers,  the  British  Association  for  the  Advance- 
ment of  Science,  the  Society  of  Art>,  the  London 
Chamber  of  Coninieice,  and  tlie  Koy.il  United  Service 
Institution.  Mr.  Bright  is  also  a  frequent  lecturer, 
having  delivered  lectures  on  various  subjects  to  the 
Royal  Military  School  at  Cliatham,  the  Navy  League, 
Toyiibee  Hall,  and  elsewhere. 

Me    is   an   enthusiastic    supporter   of    all    enterprises 


ofticial  report.  He  has  made  researches  concerning 
tlie  behaviour  of  copper,  gulta  percha  and  india- 
rubber  under  various  physical  and  mechanical  inHuences. 
In  addition  to  an  aluminium  sheathed  cable  and  a 
telephonic  recorder,  he  has  designed  a  core  for  giving 
increased  working  speed.  In  the  course  of  a  practical 
experience  in  every  department  of  telegraphy,  he  has 
also  effected  other  devices  for  meeting  special  circum- 
stances, particulars  of  which  may  be  found  in  his  report 
on  "  Underground  Cables." 

As  a  strong  believer  in  centralisation  of  labour  and  its 


having  for  their  object  the  multiplication  of  cables,  factories,  Mr.  Bright  serves  on  the  council  of  the  Garden 
unitingtheheartof  the  Empire  with  its  Colonial  members,  cily  .Association  ;  in  like  capacity,  he  is  associated  with 
and  it  will  be  remembered  that  for  some  years  he  urged       (ij^.   newly-formed    Ambidextral   Culture  Society  ;  and  it 


the  necessity  for  the  great  I'acilic  Cable,  and  also  reported 
on  the  subject  for  the  Colcnial  Office.  Mr.  Bright  coin- 
menccd  practice  as  a  consulting  engineer  in  1S95,  since 
when  he  has  been  engaged  with  sundry  electrical  under- 
takings in  connection    with  cable  work  and  otherwise. 


will  be  recalled  that  to  his  energetic  movement  is  due  the 
fact  that  the  International  Submarine  Telegraph  Memorial 
was  befitlingly— rather  than  otherwise— carried  out 
He  is  the  possessor  of  an  excellent  library  of  scientific 
books  ;  and  he  is  proud  of  his  unique  collection  of  press 


He  has  reported  on  a  variety  of  schemes  for  proposed  cuttings  relating  to  electrical  science  and  engineering 

new   lines,  both   from    an    engineering    and    electrical  dating  back  to  the  inauguration  of  the  electric  telegraph, 

standpoint,  which  have,  in  some  instances,  since  become  and  including  much  concerning  the  latest  developinent 

accomplished  facts.     He  has  also  drawn  up  specifications  of  wireless  telegraphy,  about   which  he   takes  broader 


and  plans  for  the  full  equipment  of  electric  light  and 
power  on  a  self-contained  basis,  involving  some  _£i5,ooo, 
besides  inspecting  and  supervising  every  stage  of  the 
%vork . 

He  served  as  engineer  to  the  Queensland  Government 
in  connection  with  the  Greater  Britain  Exhibition, 
designing  lor  them,  inur  alia,  an  electrically-worked 
mercury  fountain,  which  attracted  considerable  attention, 
being  the  first  device  of  that  character  ;  for  this  he  was 
awarded    a    gold   medal.      In   conjunction  with   the  late 


views  than  many  "  cable  men." 

Mr.  Bright  is  essentially  a  "travelled  man"  of  wide 
interests.  Thus,  as  a  keen  politician  he  is  member  of 
the  Council  of  the  Liberal  Unionist  Association  and  vice- 
president  of  two  branches  of  the  Tariff  Reform  League, 
having  written  and  given  addresses  in  favour  of  Imperial 
Preference.  He  is  joint  managing  director  and  engineer 
of  the  Maxim  Electrical  Company  ;  and,  in  addition  to 
being  a  Fellow  of  the  Royal  Society  of  Edinburgh, 
he   is  a   corporate   member  of   the  Institution  of    Civil 


Sir  Frederick  Bramwell,  Sir  Douglas  Gallon  and  others,  Engineers   and  of  the  Institution  of  Electrical  Engineers, 

he  also  served  as  juror  to  the  Hull  Electrical  Exhibition  besides  being  a  Fellow  of  the  Koyal  Astronomical  and 

the  following  year.  Geographical  Societies- 

In   1^00,  he  gave  evidence   before  the  Inter-Depart-  .Mr.    Bright    is    an     active    member    of    the    famous 

mental  Cable  Communications  Committee,  this  evidence  Leander  Club  in  rowing,  and  still  plays  cricket  for  the 

being   specially   referred   to  and   acknuwle<lged   in  their  M.C.C. 


•  I' 
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High=Specd    Electric    Machinery. 


Bbkc>kk   the   Society  of  Arts  on  ist  Tebruary  I'role-ssor       whc 
Silvanus    P.   Thompson  delivered    the    final  Howard       arcru- 
lecture   dealing   with   high-speed   electrical  machinery       natural 
with  spnial  reference  to  steam  turbines. 

Professor  Thompson  said  that  the  adoption  of  high 
iipeeds  which  had  been  brought  about  by  the  intro- 
duction of  the  steam  turbine  involved  a  good  many 
c<  n!iequences    when    one   came    to    the    designing    of       *'"' 

■  •      rating  alternating  currents,    lligh 
.      :.     surface  speeds,  for  it  was  impos- 

»'ble  to  keep  diameters  indefinitely  small.     1 ' 

of  the  introduction  of  ver)-  hi^h  speeds  upon  lli 

7nd  construction  of  alternators  might  be  said  to  depend 

v\'on  three  eilremely  simple  rules.     In  the  first  pl»-  - 

iti.-    number   of    poles   was  dtpendent    upon    the    :  -1» 

l>ed  for  the  sy^tcm,  while  to  obtain  tti'  .e* 

•    took    the    number   of  revolutions    and  iO 

:e<l    by    60;    this    multiplied    by    the    number    of  J' 

...  save  the  frequency.     If  the  frequency  w.<-   ;  ;   •  "• 

j>  ribcd  and  the  engine  maker    also  prescribt-  '* 

;■•■',   tt,.t.-  was   no  choice  as  to  nuniuc: 

!    rule   was   that    which    stated    ' 

■  ■■cii   pole   pitch,    snrfare    -■ 
■hp  third  rule  affccliiiL;  the    : 

All  one  relating  to  cei-trifugal  f'  : 

■ ..,    i'llowing  table  shows  the  relati": 

tre<|uriuy,  poles,  and  revolutions  per  nr. 


«IQM    RIVOLUTION     AND    CCNTRIPUOAL    fORCt 

r  lor  a  moment  ili' 
'rifngal    for"-'         ' 
'   '•'     I     ladiu*    of     r 


•.  every  prvraulion  r 

'  ler  to  provide  the  t- 

"g  mn.M  be»ocontri< 

alanre  in  the  enitinr. 
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ccnild  not  have  fine  wire  windings  on  the  field  magnet. 
It  had  to  consist  therefore  of  stout  strips  of  copper  so 
embedded  that  they  could  not  shift ;  and,  being  thick, 
they  were  consequently  few,  and  therefore  carried  a 
large  current,  which,  in  its  turn,  implied  that  the 
energy  must  be  given  to  them  at  a  low  voltage.  One 
other  word  had  to  be  said,  and  that  was  with  regard 
to  the  output  co-efficient,  which,  in  the  case  of  turbo- 
alternators,  was  only  about  one-half  or  one-third  as 
great  as  in  the  case  of  machines  of  the  old  type. 

OLD      AND     NEW     TYPES. 

Professor  Thompson  then  >howed  a  large  number  of 
views  of  old  and  new  type  alternators,  tracing  the 
development  from  the  days  of  the  slow-speed  machines 
at  the  Manhattan  Station,  New  York,  which  ran  at  75 
revolutions  per  minute  down  to  the  modern  high-speed 
type.  The  work  of  I'arsons  and  of  Brown,  who  was 
rcfponsible  for  the  adoption  of  "I'arsons"  turbine  on 
the  Continent,  of  the  Westinghouse  Company,  the 
Curtis  turbines  built  by  the  British  Thomson-Houston 
Company,  The  General  Electric  Company,  The  Oer- 
likon  Company,  Siemens-Schuckert,  Dick  Kerr  and 
Co.,  was  referred  to,  and  their  designs  illustrated.  A 
table  dealing  with  the  utilisation  co-efficient  was  also 
exhibited.  It  was  shown  that  the  watts  per  cubic  inch 
of  the  active  belt  in  the  old  type  of  alternator  driven 
by  reciprocating  engine  ranged  between  53  and  81, 
while  with  the  turbo-alternator  the  figures  varied  from 
a  lowest  of  158  to  a  highest  of  2S8,  while  the  peripheral 
si-ceds  which  in  the  old  type  of  alternator  ranged 
between  5,000  and  9,800  ft.  per  minute,  with  the  new 
type  went  as  high  as  15,100. 

It  was  quite  certain,  said  Professor  Thompson  in 
conclusion,  whatever  the  critics  might  say,  and  how- 
ever much  engineers  might  object  to  these  high  speeds, 
that  the  steam  turbine  had  come  for  good  into  the 
electrical  industry.  It  has  not  been  shown  that  there 
v/as  any  particular  advantage  from  the  point  of  view 
of  steam  consumption,  and  it  was  not  in  that  respect 
that  he  would  claim  any  particular  advantage.  The 
advantages  were  that  you  gained  in  simplicity  in  con- 
struction, and  there  were  those  other  advantages  to 
which  reference  had  been  made.  He  could  not  close 
bin  series  of  lectures  without  saying  how  much  he  had 
hetn  impressed  during  his  investigation  of  the  subject 
by  the  extraordinary  genius  and  tenacity  of  purpose 
displayed  by  Mr.  Parsons  in  pioneering  his  way  not 
only  through  the  steam  problems,  but  also  through 
the  electrical  problems  in  connection  with  turbo- 
allernators. 

.\  rordial  vote  of  thangs  to  the  lecturer  terminated 
the  proceedings. 


Transvaal  Institute  of  Mechanical  Engineers. 

The  following  new  members  have  been  elected  :  — 
Messrs.  E.  \.  Pack.  B.  J.  Donellan.  J.  .\skew,  .\.  F 
Eliel.  E.  \V.  Brackenbury.  C.  Eraser,  J.  .\.  MacGeorge. 
A.  L.  Cooper,  and  \V.  R.  Snow.  New  .\ssociate  Mem- 
bers are  Messrs.  J.  .-Mian  Woodburn.  .\.  B.  Ritchie, 
D.  L.  Patrick.  C.  H.  Thompson,  and  H.  P.  de  Pencier. 

Argyle  Motors. 

For  the  new  season  several  alterations  and  improve, 
nisnts  have  been  introduced  into  Argyll  cars. 
Prominent  amongst  these  may  be  noted  an  alteration 
in  the  shape  of  the  dashboard,  the  widening  of  the 
side  doors,  and  the  fitting  of  a  luggage  slide  on  the 
rear  of  the  car.  A  new  worm  quadrant  steering  gear 
has  been  devised,  and  the  back  axle  has  been  re- 
designed, with  an  axle  case  of  T-type  and  ball  bearings 
throughout.  A  new  gear-bo.x  with  roller  bearings 
may  also  be  mentioned,  as  well  as  a  new  arrangement 
of  striking  gear  for  working  the  leather  clutch.  The 
levers  are  attached  to  the  forward  end  of  the  gear- 
box. The  back  brakes  have  now  a  cam  action  instead 
of  a  toggle,  and  a  new  method  has  been  adopted  of 
fixing  the  front  ball  races  on  the  axle  ;  the  bearings 
are  also  protected  by  dust  and  water  shields.  In  the 
i6-2o-h.p.  models  a  new  type  of  internally-expanding 
foot-brake  entirely  encased  and  protected,  has  been 
introduced,  and  special  attention  has  been  given  to 
the  lubrication  of  the  ends  of  the  springs  and  radius 
rods. 

Motor  Transport  in  Bolivia. 

The  possibilities  of  motor  transport  in  countries  like 
Bolivia  is  called  attention  to  by  a  correspondent  of  the 
Mining  Journal.  The  cart-roads  would  require,  on  the 
mountainous  sections,  alterations  to  permit  motor 
transport.  Only  two-wheeled  carts  are  in  use,  and  the 
gradients  aie  obtained  by  what  are  really  zig-zags,  a 
6-metre  curve  sufficing  at  the  rapid  turns  from  one 
piece  of  road  to  another  which  is  parallel  to  the  former. 
Motors  have  passed  from  La  Paz  to  Oruro — 50  leagues 
— which  is  one  of  the  longest  stretches  of  pamp?  where 
traffic  is  relatively  abundant,  and  it  is  rather  astonish- 
ing that  by  this  time  they  have  not  taken  the  place  of 
the  mule  diligence,  which  does  the  journey  in  two 
days.  In  the  dry  season  many  leagues  could  be 
covered  by  motors  without  any  difficulty  in  the  river 
beds,  which  nearly  all  roads  follow  over  considerable 
distances,  but  this  advantage  wc.uld  be  largely  lost  by 
coming  across  a  piece  of  hilly  ground  before  dropping 
again  to  such  a  bed. 
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The  Selection  of  Material   for  the 
Construction  of  Hydraulic  Machinery. 

By    Arthur    Falkcnau. 
TN  the  (IcsiRninc  of  hvdraulic  machinrt 

Litton  we  :    First,  the  (unction  r.(  thi 
jpl'liance  ;   leconil,  the  !i|ucr  avnilablr  !<'>  i 
.>l'l>arato»  :    third,   the  hydraulic   pr'-^-ur.    ir 
(•mith.    thr   velocity   o(  flow  of    tt 
lipiid  :    fifth,  in  the  case  of  pumpn 
;i!il  I'l  fluid  to  be  |>um(>cit.      (Vf.-.iblv   1 
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■solved,  and  expedited  the  machine  to  the  customer's 
works.  The  next  morning  we  were  informed  that  the 
.  ylinder  was  leaking  badly,  and  on  inspection  found 
that  our  customer  was  using  oil,  and  that  the  oil  oozed 
through  the  cylinder  at  an  ajjparently  greater  rate 
than  the  water  had  done  originally.  I  suppose  that 
the  oil  must  have  had  some  dissolving  efifect  upon  the 
starch.  .\s  we  had  had  such  unsatisfactory  results 
with  the  air-furnace  iron,  I  concluded  that  the  only 
rapid  solution  of  our  trouble  would  lie  some  other 
way  of  sealing  up  the  pores  of  the  cylinder.  .-Xs  the 
leak  indicated,  the  porosity  was  mostly  at  the  bottom 
of  the  cylinder.  We  therefore  had  the  inside  of  the 
cylinder  towards  the  bottom  brazed  by  the  ferrofix 
process.  Tliis  i>roved  entirely  successful,  and  the 
cylinder  has  remained  sound  ever  since.  I  under- 
stand that  in  the  case  of  steel  cylinder.-s  the  sea.l:ng  by 
me.ms  of  the  thermit  process  ha;  be;n  successfully 
used. 

VALVES  AND   PUMPS. 

In  valves  and  pumps,  where  water  under  high  pres- 
sure attains  a  high  velocity,  it  has  been  a  general 
experience  that  grey  iron  and  steel  are  frequently 
subjected  to  peculiar  cutting  action.  According  to 
my  own  observation,  this  cutting  action  has  been 
decidedlv  more  rapid  and  marked  when  two  dissimilar 
metals  were  in  contact  ;  thus  in  the  loss  valves  which 
we  built  we  originally  used  steel  valves  and  bronze 
bodies.  In  several  instances,  after  a  year  or  two,  wc 
found  the  steel  valve  apparently  eaten  out  as  if  by  an 
acid.  In  one  particular  instance,  believing  that  acid 
or  grit  in  the  water  was  the  cause  of  the  trouble,  a 
water  filter  was  put  in  place,  and  only  pure  filtered 
was  used  throughout  the  system.  The  new  steel  valves 
were  soon  eaten  as  badly  as  the  former  ones.  It  may 
be  that  some  tannic  acid  washing  out  of  the  leather 
packings  had  something  to  do  with  this  action,  or  the 
action  may  be  of  an  electiic  nature.  We  replaced  the 
steel  valves  by  bionze  ones,  so  that  two  like  metals 
were  in  contact,  and  no  further  trouble  was  experienced. 
I  have  examined  samples  showing  this  peculiar  pitting 
action  which,  as  the  location  showed,  could  not  have 
been  caused  by  the  impact  of  the  water,  due  to  high 
velocity  in  passing  out  of  the  valve.  Still,  the  fact 
that  this  action  occurs  near  the  point  of  efflux,  and  not 
so  much  elsewhere,  might  lead  one  to  discountenance 
the  electric  couple  theory.  This  peculiar  action,  I 
believe,  has  been  observed  by  a  great  many  engineers, 
but  does  not  seem  to  have  been  satisfactorily  ex- 
plained. For  small  structures  under  high  hydraulic 
pressures,  say  from '3,000  to  8,000  lb.,  forgings  are  far 


more  satislactory  than  anj'  castings,  and  I  have  foun 
bronze  under  these  high  pressures  unsatisfactor 
solely  to  the  low  or  uncertain  elastic  limit  of  th 
same.  The  castings  seem  to  gradually  expand  and  ge 
leaky,  although  figured  with  a  factor  of  safety  of 
to  10  based  on  the  ultimate  strength. 

LEATHERS 

The  material  to  be  used  for  packing  is  also  an  in 
portant  consideration.  Where  "  U  "  or  cup  leathei 
are  used  a  close-grained  flexible  leather  is  desirable 
of  course,  such  leathers  should  not  be  taken  e.xcep 
from  the  middle  of  the  back  of  the  animal.  Leathe 
treated  with  paraffin  has  given  good  results.  Ther 
is  no  doubt  that  the  method  of  preparation  of  th 
leather  is  an  important  factor  in  its  imperviousnei 
to  .water  and  I  have  within  recent  years  tried  the  Vir 
leather,  which  has  given  better  results  than  any 
had  heretofore  used.  The  manufacturers  of  the  Vu 
leather  claim  that  their  peculiar  process  of  tannin 
preserves  the  fibre  and  brings  the  fibres  into  clost 
contact.  The  process  of  tannage  is  one  of  oxidatio 
by  the  use  of  a  mineral,  and  for  this  reason  the  leathe 
is  not  affected  by  oxide  of  iron,  as  are  oak  and  hemlocl 
tanned  leathers.  For  light  pressures  the  leather  i 
furnished  without  any  filter,  but  for  high  pressur 
the  leather  is  tilled  with  a  lubricant  which  primanl 
hardens  the  leather  and  renders  it  more  imperviou! 
It  is  claimed  that  owing  to  the  process  of  tanning  th 
Vim  leather  will  absorb  45  per  cent,  of  lubricant  a 
compared  with  15  per  cent,  absorbed  by  oak-tannec 
leather.  Furthermore,  in  moulding  the  leather  no  wate 
is  used,  the  leather  being  heated  and  thus  sufficientl; 
softened.     The  leather  is  not  affected  by  hot  water. 

The  blame  for  the  failure  of  leathers,  however,  i 
frequently  not  chargeable  to  the  material,  but  to  th 
construction  of  the  metal  against  which  the  leathe 
rests.  The  "  U  "  leather  should,  as  far  as  possibl 
be  backed  by  the  metal  over  its  curved  portion,  an 
should  have  either  a  metallic  ring  or  hemp  or  otht 
material  inserted  between  the  flaps.  Furthermor. 
the  surface  over  which  the  leather  runs  should  be  a 
smooth  as  possible.  Some  constructors,  in  buildin 
cylinders  in  which  pistons  travel,  line  them  with  bras 
aiming  at  the  double  purpose  of  furnishing  a  smoot 
surface  and  covering  any  porous  structure  which  ma 
appear  in  the  grey-iron  or  cast-steel  cylinders.  Wheri 
leathers  are  used  in  valves  in  such  a  way  that  the 
cross  ports  the  construction  should  be  such  as  t 
avoid  blowing  the  leather  out  into  the  ports. 
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use  of  high  explosives  and  steel  projectiles  had  all 
influenced  warship  designs  in  their  defensive  features. 
Soft  iron  armour,  such  as  has  not  been  used  for  twenty 
years,  had  to  give  place  to  steel  and  steel-faced  iron. 
Then  came  the  Harvey  system  of  making  armour,  the 
Krupp  modification  of  the  Harvey  system  following  in 
its  wake.  Krupp  steel  has,  of  course,  since  become  prac- 
ticall_v  universal  for  all  thick  armoured  plates.  Sir 
William  pointed  out  that  these  successive  improve- 
ments in  armour  had  been  of  the  greatest  assistance  to 
warship  designers,  enabling  them  to  greatly  extend  the 
armoured  areas  by  reducing  the  thickness  of  armour, 
while  maintaining  equal  or  securing  better  protection 
than  was  possible  with  the  less  resistant  armour 
formerly  available. 

It  was  pointed  out  that  when  the  Naval  Befence  Act 
of  1.S99  was  introduced,  the  total  output  of  armour  in 
England  was  about  S.ooo  tons  a  year,  and  considerable 
difficulty  had  to  be  faced  in  connection  with  the  supply. 
At  the  present  time  in  Great  Britain,  instead  of  two 
armour  plate  factories  with  an  annual  output  of  about 
8,000  tons,  there  were  five  such  factories  with  a  pos- 
sible annual  output  of  at  least  40,000  tons,  each  of 
them  equipped  with  the  most  expensive  plant  and 
representing  a  very  large  capital  outlay.  All  this  had 
been  done  by  private  enterprise,  and  when  criticisms 
acpeared  of  the  high  prices  paid  for  armour  it  was 
desirable,  said  Sir  William  White,  to  bear 
in  mind  the  very  large  capital  'expenditure  which 
had  been  incurred,  as  well  as  the  unavoid- 
able fluctuations  in  the  value  of  the  orders 
received  by  individual  firms  and  the  special  nature  of 
much  of  the  machinery  and  equipment  which  had  to 
be  provided.  The  reconstruction  of  plant  which  from 
time  to  time  became  necessary  in  consequence  of 
improvements  in  modes  of  manufacture  was  also  large 
iind  recurrent.  In  this  department,  as  in  many  others, 
!he  indebtedness  of  the  navy  and  the  nation  to  private 
enterprise  deserved  full  acknowledgment.  British  naval 
supremiicy  was  due  thereto  to  an  extent  not  generally 
understood. 

In  an  original  communicction  to  the  Institute  of 
'•neclrical  Engineers,  Dr.  W.  K.  Sumpner  deals  with 
new  iron  core  instruments  for  alternate  current  work- 
ing, lie  points  out  that  in  view  of  the  long-acknow- 
ledged excellence  of  direct-current  instruments  of  the 
permanent  magnet  moving  coil  type,  remarkably  little 
attention  has  been  given  to  the  possibility  of  con- 
structing instruments  on  similar  lines  for  alternate- 
current  working.  However,  Dr.  Sumpner  said  that  he 
was  .  ,,nvinced  that  the  difficulties  could  all  be  over- 
come by  the  application  of  a  few  principals  and  close 
aceiiii.n   to  detail.       The   difficulties,   which  may  be 


briefly  stated,  fall  naturally  into  two  classes;  The 
ii.duction  density  in  the  air-gap  of  the  electromagnet, 
or  the  current  through  the  moving  coil,  may  not  be  of 
correct  magnitude  owing  to  the  direct  or  indirect  effects 
of  eddy  currents,  or  to  variations  in  the  permeability 
of  the  iron.  The  gap  flux  density  and  the  moving-coil 
current  may  not  be  in  proper  phase  relation,  owing  to 
the  phase  error  introduced  by  the  hysteresis  in  the 
iron,  or  by  the  influence  of  varying  frequency  and 
wave  form  on  the  reactance  of  the  instrument  circuits. 

In  summarising  the  results  of  his  experiments,  Dr. 
Sumpner  points  out  that  in  general  behaviour  and 
characteristics  the  instruments  made  are  very  like  per- 
manent moving  coil  instruments  for  direct-current  cir- 
ci-.its.  The  purpo.se  of  the  investigation  has  been  to 
examine  for  sources  of  error,  and  to  find  out  the  con- 
ditions under  which  they  can  be  reduced  to  a  mini- 
mum. The  result  is  to  show  that  so  far  as  ammeters 
and  voltmeters  are  concerned,  the  errors  can  be  made 
so  small  that  the  error  in  scale  reading  is  too  minute 
to  be  detected  on  a  scale  of  ordinary  length,  and  that 
the  error  of  wattmeters  can  with  good  design  be  made 
sufficiently  small  to  be  negligible  for  practical  pur- 
poses under  ordinary  conditions.  What  error  there  is,  .^ 
too,  is  of  an  exact  and  certain  kind,  and  its  amount 
can  be  predetermined  with  accuracy  with  the  aid  of  a 
few  simple  tests  on  the  instrument  circuits.  The  main 
fact  which  stands  out  is  that  the  great  advantages 
associated  with  iron-cored  magnetic  circuits  can  be 
secured  in  alternating-current  instruments  in  conjunc- 
tion with  accuracy. 

The  following  have  been  admitted  to  the  Institution 
of  Mining  and  Metallurgy  since  January  nth.  1906. 
Members  :— John  H.  Allen.  New  York  :  Henry  A. 
Barker,  Fife;  Cyril  Brackenbury  (Transfer).  London  ; 
John  T.  Keating.  North  Celebes  ;  Henry  H.  Knox, 
New  York  ;  Jame-i  Millar.  Brazil.  Associates  — 
Henry  Fdward  .Mien.  London  ;  Charles  O.  Bannister,  , 
London  :  Robert  S.  Botsford  (Transfer)  London  ; 
W.  Spratt  Boyd,  London  ;  Hubert  Cartwright, 
Rhodesia  ;  H.  Burtin  Corbin,  London  :  Robert 
Cousin.  West  .\frica  ;  W.  R.  Dowling.  Transvaal  ; 
Noel  Griffin,  London  ;  \V.  Charles  Hand,  Shellield  ; 
Lewis  Hind,  British  Columliia  ;  Hdwin  C.  Holden, 
New  York  ;  H.  E.  Hooper  (Transfer).  South  Aus- 
tralia :  .\rthur  K.  Lewis.  Federated  Malay  States  ; 
G.  D.  Lucas  (Transfer).  Federated  Malay  States  ; 
A.  Livingstone  Oke.  Redruth  ;  I'hilip  F.  Patterson, 
(Transfer).  Rhodesia  ;  A.  Scott  Rcid.  London  ;  Ernest 
H.  S.  Sampson  (Transfer),  Egypt  ;  Henry  T.  Thomas, 
Truro  ;  William  Thornton,  We^t  (alder  :  C.  Hamil- 
ton Walker,  London  ;  I'hilip  B.  .\.  Went  (Transfer. 
Rhoile-'  '  ■      \driiT)    W.    Wylic,    Ivjvpt. 
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One  each  by  the  Royal  Society,  the  Institution 
ot  Civil  Engineers,  the  Institution  of  Mechanical 
I'-ngineers.the  Institution  of  Electrical  Engineers, 
the  Iron  and  Steel  Institute,  the  Institution 
of  Na\-al  Architects,  the  Society  of  Chemical 
Inilustry,  the  Federated  Institution  of  .Mining 
Engineers,  and  the  Institution  of  Mining  and 
Metallurgy. 

The  Go\-erning  Body  should  ha\e  the  general 
management,  direction  and  administration  of 
the  new  institution,  which  should  be  established 
in  the  first  instance  as  a  school  of  the  University 
of  London. 

DISPOSAL     OF     BUILDINGS. 

For  the  purj/o>cj  ul  the  nuw  institution  the 
Governing  Body  should  have  the  entire  disposal 
of  the  accommodation  j)rovidcd  by  the  Royal 
College  of  Science,  including  the  buildings  in 
course  of  construction  at  South  Kensington, 
the  Central  Technical  College,  and  all  buildings 
which  may  be  erected  on  the  additional  site  at 
South  Kensington. 

The  site  and  buildings  of  tlie  Renal  College 
of  Science  including  the  buildings  in  course  of 
construction  should  either  remain  the  property 
of  His  Majesty's  Government  or  be  transferred 
to  the  Governing  Body  of  the  new  institution, 
as  His  Majesty's  Government  may  determine. 

The  site  and  buildings  of  the  Central  Technical 
College  should,  if  and  so  long  as  they  desire  it, 
remain  the  property  of  the  City  and  Guilds 
of  London  Institute,  wlio  should  provide  for 
their  maintenance  and  repair. 

8UQCESTED  POWERS  OF  THE  COVERNINQ  BODV. 

11k-  (ii_p\  ti  mug  Hod}'  should  In-  umii  puralrd, 
and  subject  to  such  special  provisions  as  may  be 
made  by  their  instrument  of  incorporation  they 
should  receive  and  expend  fees  and  other  funds 
which  may  be  assigned  to  the  purposes  of  the 
new  institution,  they  should  appoint  the 
professors  and  the  other  members  of  the  staff, 
ihey  should  determine  the  departments  and 
subjects  of  instruction,  they  should  control 
the  arrangement  of  the  courses  of  instruction. 


and  the  award  of  diplomas,  and  they  should 
make  provision  for  the  protection  of  students 
now  in  the  constituent  institutions  and  of  the 
existing  diplomas.  Further,  in  each  of  the 
departments  of  the  new  institution  the 
Governing  Body  should  appoint  a  Board,  not 
necessarily  consisting  of  members  of  their 
own  body,  and  including  members  of  the 
teaching  staff  and  persons  with  practical 
experience  of  industrial  requirements,  to  give 
e.xpert  ad\-ice  with  regard  to  such  particulars 
connected  with  that  dei)artment  as  the 
Go\erning  Body  mav  refer  to  them. 

MATTERS     FOR     NEGOTIATION 

We  recommend  that  it  be  an  instruction  to 
the  Governing  Body  to  enter  into  negotiations 
with  the  University  of  London,  with  King's 
College,  and  pending  its  actual  incorporation 
with  L'niversity  College,  with  regard  to  the  co- 
ordination of  the  engineering  work  of  these ' 
Colleges  with  that  of  the  new  institution.  If, 
for  the  purpose  of  carrying  out  such  co-ordina- 
tion, funds  are  needed,  either  for  transferring 
the  Engineering  Departments  of  one  or  both 
of  these  Colleges  to  South  Kensington,  or  for 
carrying  on  at  these  colleges  work .  of  an 
advanced  type  which  would  otherwise  be  done 
at  South  Kensington,  or  in  aid  of  any  other 
arrangement  for  that  purpo.se  to  which  the 
Governing  Body  may  agree,  we  recommend 
that  the  Governing  Body  be  authorised  to  incur 
such  reasonable  expenditure,  as  may  in  their 
opinion  be  necessary.  Subject  to  such  arrange- 
ments, we  recommend  that  instruction  in  the 
higher  brandies  ol  technology  should,  as  far 
as  possible,  be  concentrated  at  South  Kensing- 
ton. In  the  establishment  of  new  depart- 
ments we  do  not  think  it  will  be  jjossible  at 
present  to  go  much  beyond  the  various  branches 
of  engineering,  with  mining  and  metallurgy, 
though  we  hope  provision  may  be  made  later 
lor  other  subjects.  We  think  the  principal 
technical  and  engineering  societies  should  be 
consulted  as  to  the  departments  most  requiring 
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PRELIMINARY     TRAINING. 

At   first,   at   any  rati-,    \vi-   tltink  preliminary 
training   should  be    given   in    the   new  institu- 
tion.    l-5ut  while,  on  the  one  hand,  we  do  not 
recommend     that     admission     to     the     higher 
technical  courses  should  be  limited  to  students 
who    obtain    their    preliminary  training    there  ; 
on    the    other    hand,  we    think    that,   both    as 
regards  the  general  education  of  the  students 
admitted    and    the    character    of    the    teaching 
provided,   this  preliininary  branch  of  the  new 
institution  should  be  organised  with  the  definite 
intention     of     preparing     thoroughly     suitable 
candidates    for    admission    to    the    advantages 
of     the     higher     instruction    which    it    is    the 
principal  object  of  the  new  institution  to  afford. 
No    student    should    be    admitted     to    any 
specialised  technical   department  who  has  not 
received,    either    in    the    new    institution    itself 
or  elsewhere,  an  adequate  training  of  a  technical 
and    scientific    character    such    as    should    be 
common   to  every  branch  of  engineering.     He 
should   have  spent   two  years   on   a   course  of 
instruction    in  science,  such  as  he  could  obtain 
in  a  well-organised  college  or  technical  institu- 
tion,   after    having,  reached    the    standard    of 
general  education  usually  marked  by  University 
matriculation.     An     examination     test    should 
be  imposed  on  all  candidates  for  admission  to 
the  higher  departments,  except  in  the  case  of 
students  who  show,  by  some  recognised  qualifica- 
tion,   that    they    have    received    the   necessary 
jireliminary  training,  and  when  there  are  more 
candidates  for  admission  to  a  particular  depart- 
ment than  can  be  received,  the  best  should  be 
selected  on  a  competitive  basis. 

The  preliminary  training  to  be  given  in  the 
new  mstitution  should  be  of  the  kind  which  has 
just  been  referred  to.  It  should  consist  of  a 
coru>o  of  two  years'  instruction  in  science, 
technology  and  engineering,  of  such  a  character 
as  the  (ioverning  Body  consider  the  most  suit- 
able jireparation  for  the  specialised  courses^ 
and  it  should  be,  in  the  main,  common  to  all 
students  proceeding  to  advanced  instruction  in 
•111  \    ilepartment.     We   have  already   indicated 


our  opmion  that  students  who  have  not  attained 
a  certain  standard  of  general  education  are  not 
fitted  to  obtain  the  tullest  advantage  from  the 
specialised  instruction  of  the  higher  depart- 
ments. We  therefore  think  that  evidence  of 
this  should  be  required  before  admission  to 
the  preliminary  department. 

With  regard  to  educational  arrangements  we 
recommend  that,  subject  to  reservations  made 
by  any  constituent  institution  or  co-operating 
body  which  may  stipulate  for  the  right  to  enter 
students  under  prescribed  conditions,  students 
should  enter  not  for  any  one  of  the  constituent 
institutions  but  for  the  new  institution  as  a 
whole,  with  a  view  to  following  out  courses  to 
be  arranged  by  the  Governing  Body. 

STAFF. 

The  professors  of  the  constituent  institutions 
should  be  regarded  as  professors  of  the  new 
institution.  There  should  be  a  jirincipal  office^' 
of  the  new  institution,  who  should  be  responsible 
to  the  Governing  Body  for  the  supervision  of 
education  and  discipline  in  all  the  constituent 
institutions. 

It  must,  in  our  oj^inion,  be  left  to  the  Govern- 
ing Body  to  walk  out  the  scheme  in  detail  and 
to  make  statutes  and  regulations  for  the  new 
institution  in  general  accordance  with  our 
proposals. 
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of  the  new  institution  are  attached  by  several 
members.  They  are  referred  to  in  our  editorial 
notes. 
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Contractors'  News. 

This    list  only  contains   contracts,   particulars  of  which  have   not   been   previously  published.      For  particulars 
of  other  contracts,  see  recent  issues  of  "Page's  Weekly."  and  small  advertisements,  pages  6  and  7. 

We  shall  be  pleased  to  insert   under  this  column,  free  of  charge,  particulars  of  open  contracts. 


Contracts    Open. 


Barnes. — Sii])])lv.  delivery  and  erection  of  300 
k.w.  steam  dynamo,  together  with  switchboard 
panels  and  connections.  Clerk,  Council 
House.  High  Street,  Mortlake,  S,\V 

Salforu.  —  fhe  Tramways  Committee  require 
tenders  for  twelve  months'  supply  of  various 
materials,  including  electrical  and  mechanical 
car  accessories,  wire.  oils,  lubricants,  etc. 
Chairman 


Last  Day. 


Feb. 


WaRefield^^The  Town  Council  invite  tenders  for 

.1  w.iter-softening  and  purification  plant 

Bilston  — For  the  electric  lighting  of  newschools 
now  being  erected  at  Stoncticlil.  Bilston.  for 
Bilston  Education  Committee.  Messrs.  Bailey 
and  McConnall,  Architects,  Bridge  Street, 
Walsall  

Wakefield. — Supply  of  a  water-softening  and 
purilication  plant.     Town  Clerk 


Last  Day . 
Feb.  17 


Feb.   T7 


Feb.   i; 


Kingston=upon=Hull- 

tcli-|ihoue    cal)le,    and 
multiple  switchboard. 


— Supply    of    air-space 

extension   to    existing 

Town  Clerk.  Town  1  lall. 


London. — Supply  of  about  275  tons  of  steel 
liriilge  girders  and  other  iron  and  steel  work 
of  British  manufacture,  to  be  let  in  two  con- 
tracts, for  the  Great  Western  Railway  Com- 
pany. Mr.  G.  K.  Mills,  secretary.  F'addington 
Station,  London 

London- — Sup])ly  and  delivery  of  ca.st-iron  plates 
.mil  jaws  for  Denham-Olphert's  sleepers. 
for  the  l--ast  Indian  Railway  Company.  C. 
W,  'S'oung.  secretary.  Nicholas-I^ane,  London 

r,,c. 

Handsworth  (Staffs)— For  heating  and  ven- 
tilating apiiaratus  in  connection  with  the 
new  schools.  Canterbury  Road.  Handsworth, 
tor  the  ICducation  Committee.  Messrs.  Wood 
,md   Kendrick,  of  West  Bromwich   ..  ..         Feb.   15 

Dundee  -Construction  of  three  filter  beds  and 
clear  water  well.  The  works  are  to  be  con- 
structed on  the  farm  of  Ea.sterton  of  Gagie, 
1  i  miles  from  Gagie  siding,  on  the  Dundee 
and  I^orfar  Direct  Railway,  for  the  Dundee 
Water  Commissioners.  Mr.  George  Baxter, 
M. Inst. C.R.. engineer  and  manager.  93,  Com- 
mcrrial    Street,    Dundee  Feb.    16 

Ingalestone.  — F.rection  of  an  engine-house,  con- 
strut  tion  of  a  small  covered  service  reservoir, 
and  other  incidental  works  in  connection  with 
the  Ingalestone  Waterworks.  Mr.  J.  Dew- 
hurst,  engineer,  .\venue  Chambers.  Market 
Riiiil   ili.-lmsford  Feb.    16 

"West  Ham. —  Ihe  Borough  Council  invite  tenders 
for  (1)  one  i.5<io-2.(X)0  k.w.  two-pha.se  turbo- 
generator ;  (.;)  one  500  k.w.  motor  generator. 
500; v>  volts  direct  current  to  2,100  volts 
alternating  current,  two  phase  ;  and  (3) 
switthgrar  for  above  . .  . .  •  •       Feb.   16 


Feb.  12  London. — Supply  and  erection  of  three  gas 
engines  for  the  County  Council.  The  Clerk, 
Spring  Gardens Feb.  20 

Feb.  12  Cwni  Dimbath  (Wales)— Construction  of  a 
reservoir  111  (wni  I 'iiiliath,  near  Blackmill.  for 
the  C;arw  Water  Company.  -Mr.  Togarmah 
Rees,  M.Inst.C.L..  Corn  Exchange  Chambers, 
Newport,  Mon. . . 

Cavan  (Ireland). —  Tenders  for  a  steam  trac- 
Feb.    13  lionengine.  Specification  from  the  County  Sur- 

veyor Albara.Cavan    .. 

Sunderland. — Supply  of  one  boiler-feed  pump, 
one  wooden  cooling  tower,  one  surface  con- 
denser with  mcrtor-<lriven  pumps,  coal  bun- 
Feb.   14  kers.   gantry,  and  other  steel  work,   for  the 

Corporation.     Mr.  J.  C.  F.  Snell.  M.Inst.C.E., 
Town    Hall.   Sunderland 


l-eb.    21 


Feb.  24 


Mar. 


Bilston. — Installation  of  heating  apparatus  on 
low  ]iressure  hot-water  system  in  the  new 
(  ciuncil  schools  now  in  course  of  erection  at 
Stonelield.  Bilston.  fo  the  Bilston  Education 
Committee.  Messrs.  Bailey  and  McConnall, 
architects,  Bridge-street.  Walsall 


.Mar.   i: 


Coming    Contracts. 

Hanley — 'he  town  Council  have  approved  a  proposal  fc 
laying  a  double  line  of  tramway  in  Stoke  Road  joinin; 
up  Howard  Place  and  Park  Gates  loops.  I'lans  showin 
the  proposed  extension  have  been  passed. 

Exeter- — rhe  City  Council  have  resolved  to  invite  tendei 
for  the  extension  of  the  tramways  to  Stone  Lane,  and  th 
work  will  lie  procee<led  with  forthwith.  The  surveyf 
estimated  the  cost  of  the  permanent  way  at  ^4,200 ;  ca 
shed,  £r,8oo:  six  cars,  £i.iCK>;  total,  £9,300.  Ti 
clectiical  engineer  estimated  the  cost  of  the  electric 
equipment  of  this  length  would  be  about  iSoo,  and  i\< 
ditinnal  ceneratinc  plant,  from  ii.;ixi  to  /.■  -ot. 
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Rugby— The  British  Thomson-Houston  Company.  Ltd. 
of  Rugby,  have  recei\ed  an  order  from  the  Admiralty 
for  a  large-capacity  continuous-current  type  M.P.  motor 
and  electrically  operated  switch  gear  to  "operate  a  set  ol, 
hydraulic  pumps  of  the  horizontal  type  capable  of  supplying 
a  total  quant  it\-  of  iSo  gallons  o'f  water  per  minute  at 
a  pressure  of  6vi  lb.  per  square  inch  to  a  h\-draulic  ac- 
cumulator. The  motor  will  be  comjiound  wound,  and 
i=  to  be  started  and  stopped  automatically  by  the  rise 
and  fall  of  the  hydraulic  accumulator. 

London — The  I,oadon  County  Council  have  accepted  the 
t.iulerofR.W.  Black  well  and  Co..  amounting  fo/.Sj.djo  (i) 
for  the  execution  of  the  roadwork  and  platelayina 
ni  connection  with  the  construction  lor  the  underground 
:onduit  system  of  electrical  traction  of  the  tramway 
authorised  by  the  County  Council  from  Camberwell  Cireei'i 
iin  Denmark  Hill,  Champion  Park.  Grove  Lane,  Dog 
Kennel  Hill,  Grove  \alc.  and  Lordship  Lane,  to  the  junctioii 
of  Lordsliip  Lane  and  Crystal  Palace  Road;  and  (j)  for 
the  execution  of  the  pax'ing  works  outside  th"  tram\va>-- 
tracks  in  connection  with  the  widening  of  the  thorough- 
fares com])rising  the  route  of  the  ahcye  named  tram- 
ways. 

Ilford  (Essex). — The  Local  Ciovernment  Board  have  ?ano- 
tionetl  the  application  by  the  L'rban  Distrct  Council 
for  a  loen  of  £^.(joh  for  puqioses  of  electric  lighting. 

Manchester. — Masons  Gas  Power  Company,  Ltd..  of 
Lcveuahulme.  are  erecting  the  first  section  of  the  new  gas 
producer  plant  at  the  Grimesthorpe  steel  works  of  Messrs. 
Cammell,  Laird  and  Co.,  Ltd.  Wlien  the  installaticn  is 
complete,  it  will  be  capable  of  gasifying  al  cut  nine  tens 
of  coal  per  hour.  Messrs.  Mason  have  also  secured  the 
order  for  the  extension  of  the  gas  protlucer  plant  at 
the  Cyclops  Works,  making  a  total  of  16  repeat  orders 
received  from  Messrs.  Canmiell,  Laird  and  Co..  Ltd. 

London. — I'he  London  County  Council  ha\e  accepted  the 
tender  of  Messrs.  Robert  \V.  Blackwell  and  Co..  Ltd.. 
at  a  price  of  /82.6jo,  for  the  construction  of  tramways 
from  Camlx?rwell  Green  to  Lordship  Lane.  Dulwich. 

Renfrew— Messrs.  I.obnitz  and  Co..  Ltd.,  Renfrew,  Scotland. 
have  received  an  order  for  their  patent  machinery  for 
breaking  rock  under  water  without  explosi\es  for  the 
Hirboiir  Board  of  East  London.  South  Africa. 

London-  -The  Biush  Electrical  Engineering  Company.  Ltd., 
have  receivetl  orders  from  the  South  Metroi)olitan 
Electric  Tramways  and  Lighting  Company.  Ltd..  for 
;i;<ik.w.  steam  Turbo-alternator  and  condensing  plant  : 
from  the  Cadzow  Coal  Company,  for  electrical  coal 
cutter  ;  from  Torquay  (jjer  National  Electric  Construction 
Company),  for  16  double-deck  car  bodies  ;  and  from  the 
Diesel  Engine  Company,  for  loo-k.w.  dvnamo. 

Leith. — Messrs.  Ramage  and  Ferguson.  Ltd..  Leith.  have 
contracted  to  build  and  engine  two  first  class  yachts  for 
,\mericaii  owners  from  designs  by  Messrs.  Cox  and  King. 
London. 

Renfrew. — Messrs.  \Vm.  Simons  and  Co.,  Ltd..  of  Renfrew, 
luive  received  an  order  from  the  Calcutta  Port  Commis- 
sioners to  supply,  for  the  improvement  of  the  ri\  er  Hoogly. 
a  very  large  sand  suction  pump  steamer,  fitted  with  four 
sets  of  inde|>endent  triple-expansion  engines  and  four 
large  cylindrical  lioilers  to  dredge  sand  at  the  rate  of  ;.c«:«j 
tons  per  hour. 


Leyton. — For  roof  trusses,  etc..  for  power  station  extension 
the  tender  of  Goddard.  Massey  and  Warner,  at  £161.  has 
been  accepted  by  Lerton  Council. 


Appointments    Vacant. 


Newcastle. — Professor  of  electrical  engineering 
lor  tlic  Armstrong  College,  Newcastle-on- 
Tyne.  Stipend.  ;(500  per  annum  and  one- 
third  of  fees  until  ^^750  in  all  is  reached. 
Secretary,  Mr.  F.  H.  Pruen Mar.     t 

Nottingham. — Two  junior  demonstrators  and 
lecturers  are  required  at  University  College. 
Nottingham,  one  for  physics  and  the  other  for 
engineering.      Registrar  .  .  .  .  .  .        Feb.    10 


Bradford. — The  lectureship  in  electrical  engineer- 
ing at  the  City  of  Bradford  Technical  College 
is  vacant.  Salary  ;£2oo  per  annum.  Par- 
ticulars from  Professor  G.  F.  Charnock. 
Secretary,  Mr.  T.  Garbutt 


Feb.    17 


Durham. — -^  chair  of  electri  ;al  engineering  is  to 
ii'-  founded  at  Durham  I'niversity 

Madras. — The  Madras  Railway  Company  require 
for  their  locomotive  workshops  in  India  the 
services  of  a  millwright  foreman  (salary  Rs. 
_^ 50-400  per  month)  ;  an  assistant  machine 
shop  foreman  (Rs.  275-^^25)  ;  and  an  assistant 
foundry  foreman  (Rs.  275-325).  Full  par- 
ticulars from  the  secretary.  Sladras  Railway 
Company,  i.  Broad  Street  Place.  London. 
E.C. 


Feb. 26 


Appointments    Filled. 

Cirencester. — Mr.  W.  .\.  Thain.  assistant  lecturer  and 
demonstrator  in  engineering  at  rniversitv  College.  Cardiff, 
has  Ixren  appointed  professor  of  engineering  at  the  Royal 
College  of  .\griculture,  Cirencester. 

Battersea. — Pending  the  appointment  of  a  successor  to  Mr. 
A.  G.  ('ooke.  the  former  head  of  the  electrical  engineering 
section  of  the  Battersea  Polytechnic.  Mr.  Frank  Broad- 
lient.  -M.LE.E..  will  conduct  the  evening  classes  in 
electrical  engineering  for  the  remainder  of  the  present 
session. 

Birmingham. — Mr.  J.  P.  Kemp,  who  recently  represente  : 
Sir  A.  U.  W.  Kennedy  on  the  Mersey  tuiinel  contract, 
has  l>een  apiwinted  resident  engineer  at  tlie  Summer  Lane 
station  of  the  Birmingham  Corporation. 


Athy.  — The  Urban  District  Council  have  appointed  Mr 
James  F.  Reade,  .X.M.I.C.E.,  of  Westminster,  their 
engineer  to  prepare  plans,  etc,  and  carr\-  out  his  scheme 
for  the  water  supply  of  the  town  and  suburbs,  which 
was  awarded  first  prize  in  the  competition  hekl  some 
years  ago. 
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Hercules  Engineering  Company,  Ltd.  (^7,408). — 
Capital,  £10,000,  in  £1  shares  (3,000  seven  per  cent, 
cumulative  preference).  Object,  to  acquire  the 
business  lately  carried  on  by  the  Queen's  En- 
gineering Works,  Ltd.,  at  Holbeck,  Leeds,  to 
a<lopt  an  agreement  with  G.  P.  Wallis,  and  to 
carry  on  the  business  of  mechanical,  sanitary,  and 
general  engineers,  bridge  builders,  machine  and 
engineering  tool  makers,  boiler  makers,  founders, 
etc.  No  initial  public  issue.  The  first  directors 
are  E.  Newell,  G.  P.  Wallis.  and  H.  Alexander. 
Qualification,  £250.  Remuneration,  £50  each  per 
annum.  Registered  office.  Crown  Buildings, 
Station  Road,  Doncaster,  Yorkshire. 

Hankon  Light  and  Power  Company,  Ltd. — Capital, 
£20, UK)  in  2,000  ordinary  shares  of  £10  each, 
and  2,000  deferred  shares  of  is.  each.  To  carry  on 
the  business  of  electrical  mechanical,  and  chemical 
engineers,  contractors,  electricians,  suppliers  of 
electricity,  producers  and  suppliers  of  light,  heat, 
sound,  and  power  by  electricity,  galvanism, 
magnetiim,  or  otherwise,  etc.  No  initial  public 
issue.  The  first  directors  (to  number  not  less  than 
three  nor  more  than  five)  are  to  be  appointed  by  the 
signatories.  Qualification,  £100.  Remuneration, 
£150  per  annum,  divisible.  Registered  office, 
College-hill,  E.C. 

Samuel  Birketi  and  Sons,  Ltd. — Capital,  £5.000  in  £1 
shares.  To  acquire  the  business  carried  on  by 
H.  Birkett.  S.  E.  Birkett.  and  W.  Birkett  at 
Lion  Brass  Works,  Carr-street,  Cleckheaton. 
Yorkshire,  as  Samuel  Birkett  and  Sons,  and  to 
carry  on  the  business  of  brass  and  iron  founders, 
manufacturers  and  finishers  of  brass  and  iron 
goods,  engineers,  smiths,  machinists,  etc.  No 
initial  public  issue.  The  first  directors  (to  number 
not  less  than  two  nor  more  than  five)  are  H. 
Birkett,  S.  F.  Birkett,  and  W.  Birkett.  Qualifica- 
tion, iix>  shares.  Remuneration,  as  fixed  by  the 
com]iany. 

Northern  Ore  Trust,  Ltd. — Capital,  £50,0(10  in  £1 
shares.  To  adopt  an  agreement  between  A. 
Norsk  and  W.  T.  Walton,  and  to  carry  on  the 
business  of  iron  and  other  ore  merchants,  iron 
and  steel  masters,  etc.  No  initial  public  issue. 
I'he  first  directors  (to  number  not  less  than  three, 
nor  more  than  five)  are  to  be  appointed  by  the 
signatories.     Qualification.    £500.     Remuneration. 


as  fi.xed  by  the  company.  Registered  office. 
Baltic  Chambers,  Surtees  Street,  West  Hartlepool. 
Kenyon  Stamping  Company.  Ltd. — Capital.  £2,000 
in  £1  shares.  To  carry  on  the  business  of  spinners, 
stampers,  piercers,  tool  makers,  die  sinkers,  etc. 
No  initial  public  issue.  Registered  without  articles 
of  association.  Registered  office,  1,  Temple  Row- 
West,  Birmingham. 

HuNSLET  Electrical  Pottery  Company',  Ltd. 
(87.353).— Capital.  ;£3.ooo  in  £1  shares.  To  carry 
on  the  business  of  manufacturers  of  and  dealers 
in  earthenware  pottery  in  connection  with  electrical 
fittings  of  all  kinds.  No  initial  public  issue. 
The  first  directors  (to  number  not  less  than  three 
nor  more  than  five)  are  W.  A.  Ibbitson,  J.  Hepworth, 
jun.,  A.  D.  Brighouse,  and  E.  D.  Ibbitson.  Quali- 
fication, £100.  Remuneration,  £^15  per  annum, 
divisible.  Registered  office.  Balm  Road  Mills, 
Hunslet,  Leeds. 

.Malleable  Steel  Castings  Company  (1906),  Ltd. 
Registered,  January  25th.  Capital,  £5,000  in  £1 
shares.  To  take  over,  as  a  going  concern,  the 
business  of  engineers,  iron-founders,  and  cast  X^  -^ 
metal  manufacturers  heretofore  carried  on  by  the 
Malleable  Steel  Castings  Company,  Ltd.,  at 
Pendleton.  Lancashire.  No  initial  public  issue. 
The  first  directors  (to  number  not  less  than  two 
nor  more  than  five)  are  E.  Y.  Walsh,  E.  Peckham, 
and  Y.  Walsh.  Qualification,  five  shares. 
Remuneration  as  fixed  by  the  company.  Regis- 
tered office,  Brighouse  Street,  Pendleton,  Lan- 
cashire. 

De  LaitteGas  Machine  Syndicate,  Ltd.  Registered 
January  25th.  Capital,  £2o,<X)0  in'£i  shares. 
To  acquire  any  patents  and  inventions  relating 
to  the  production,  treatment,  storage,  application, 
distribution,  and  use  of  air  and  gas  or  any 
apparatus  therefor  ;  in  particular,  to  acquire 
from  L.  B.  de  Laitte,  of  S,  Kue  dcs  .\cadias,  Paris, 
and  177.  Middlesex  Street,  E.C,  the  benefit  of 
certain  existing  inventions  relating  to  improve- 
ments in  making  carburetted  air,  and  in  apparatus 
for  the  same,  and  to  carry  on  the  business  of 
manufacturers  of  gas  machines  and  appliances, 
etc.  No  initial  public  issue.  The  first  directors 
are  L.  B.  de  Laitte,  A.  Shanks,  and  A.  Davidson, 
Remuneration,  £150  each  per  annum  and  £50 
extra  lor  the  chairman.  Registered  office,  177, 
Middlesex  Street,  E.C. 
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Share  List  of  Engineering,  Electrical,  Iron  and  Steel, 

and    other    Companies. 

The  following  iB  a  comprehensive  list  of  Companies  In  the  industries  covered  by  "Page's  Weehlv."  in  which  shares  business  is 
being  currently  transacted.  Additions  will  be  made  from  time  to  time  as  occasion  requires.  We  desire  it  to  be  understood  that  whlleour 
Share  List  will  generally  be  lound  correct,  we  do  not  hold  ourselves  responsible  lor  any  Joss  or  inconvenience  that  may  ari8«  from 
possible   Inaccuracies 


Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols:  Miircli  1st.     General  Settle.iients  :     Feb.  l'l'ikI  ;   Mareh  !)ch,  -iith.     Bank  Rate,  Septemb3r  -JSth.  1905,  4  percent. 


Engineering,  Iron,  and  Steel  Companies. 


Engineeriog,  Iron  and  Sleel  Companies. 


-Conld. 


Present 
Amount 

Subscribed. 


11,370 


100 
100 


260,000 
£260,000 

160,000 
60,000 
83,334 

£500,000 

r.0,000 

£866,600 
300,000 
800,000 

£.100,000 

1,629,700 

1,860,1100 

MMlOd 

r,n.O()0 

1,160.000 


100,000    100 


last 
Clvl. 
dend. 


H% 


44% 


ifiO.OOO 

1 

gjd. 

800,000 

1 

7i|d- 

4,721 

13 

.  18/. 

69,764 

■a 

10/. 

20.260 

10 

H/- 

5,000 

10 

6% 

I86,74« 

Utk 

4% 

25,000 

10 

6/. 

£260,000 

Stk 

H% 

126,000 

3 

2/4; 

21. 00(1 

8 

1/0 

10.000 

10 

6% 

£160,000      Stk        4% 


Alldays  &  Onions  Pneumatic  Engi- 
iieerinR,  Ltd. 

Do.     Cum.  Pref.  6  per  cent.     . . 

Armstrong  (Sir  W.  G.),  Whitwortli 

and  Co.,  Ltd. 

Do.  4%  Cum.  Pref.. 

Do.  4%  l8t  Mort.  Db9.  Rd.j 

.Austin.  S.  P.  A  Son,  Ltd., 

5"„  Cum.  Pref. . . 

Do.  4%  1st  Mort.  Deb. . . 

Aveling  and  Porter,  Ltd.,  4i%  Reg 

Mt.  Debs.  Red 

BabcQck  and  Wilcox,  I-td.,  Ord.    .. 

Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd..  6%i 

Cum.  Pref 

Baldwins,  litd.,  6}°,',  Cam.  Pref.    . . 

Do.  l9t  Mt.  41%  Deb.  Stk.  Red. 

Barrow  Htematite  Steel  Co.,  Ld.,0- 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  Baylts8,Ltd.,5% 

Cum.  Pref.  Shares 
Beardmore  (VVm.)  4  Co.,  Ltd.   4J% 
lBtMl.Debs.,Red..Scrip50";,  pd 
Bell  Brothers,  Ltd.,  6"4,  Cum.  Prof. 
Do  4"„  Deb.  Stock,  Red. 

Beyer,  Peacock  and  Co.,  Ijtd.,  Ord. 
Do.  til,%  Cum  Pref. 

Do.  4|"r.   Red.  Deb.  Stock 

'BIythe  Shipbuilding  Co..  Ltd. 
Bolokow,  Vaiighnn  and  Co  ,  Ltd.,  O. 
Nos.  1.1,628,760 
Do.  Nob.  I,0.19,101S.500.000 

iBrowett,  Lindley  iV  Co., 
I  Ord.  60,001(110.000 

Do.  6"„  Cum.  Pref. . . 

iBrown  (John)  and  Co.,  Lim.,  Ord., 
I  Nos.  1-1,160,000 

I        Do.  Ord.,  Nos.  1,160.001. 1.7.10,000 

Do.        5%  Cum.  Pref 

ICaromell,  Laird  &  Co.,  Ltd.,  Ord.  .. 
Do.  6%  Cum.  Pref.     .. 

Cargo  Fleet  Iron  Co.,  Ltd.,  Ord.    .. 
Do.  4V'„  First  Mort.  Del). . . 

Carnforlh  Ht'matite  Iron 
Chloride  Electrical  Storage 

Cum.  ()•',,  Pref.. . 
iCIarke,  Chapman  \  Co.,  Ltd 
I  5'„  Ist.  Mort.  Deh. . . 

Icinyton  &  Shutlleworth,  Ltd.,  Ord. 
Do.      6%  Cum.  Pre! 
Do       4%  Isl  Mort  Db.  Stk.  Red 
Consett  Iron  Co..  Ltd.,  Old. . 
Crosslcv,  Bros  ,  Ld  ,  Ord  40340/97870: 

'         Do  "       6'V,  Cum    Pref 

Delta  Metal,  Ltd.  Sliarcs 

Dormnn,  Long  &  Co.,  Ltd 

Do.    4",.  IstMort.  Perp.  Deb.Stk 

Dundcrland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating.. 

Dunlop  (Jamcnl  <t  Co.,  Ltd.,  Ord.. . 

Do.  6%  Cum.  Pref. 

Bbbw  Vale  Steel,  Iron  «  Coal  Co., 
Ltd. 
Dj.  do.  do. 

Elliott's  Metal,  Ltd 

Do.     Cum.  Pref.  5% 

Do.     Deb.  4%        

Fairfield  Bhiphuilding  &  Engng.Co., 
Ltd.,  O-V,  Cum.  Pref. 
Do.      4fi%  Mort.  Deb.  Stk  .Red. 
Fraser  A  Chalmers,  Ltd.,  Ord. 

Do.  74?,,  Cum.  Pref. 

Oalioways,    Ltd.,   6%     Cum.   Pref. 

lWX)l/2*i000    ..         

Do.       4"b  IstMort  Deb  Red.. 


Paid 
up. 


3 

6 

1 

5 
100 

all 
100 


Closing 
Prices. 


25—  3 


3A-  3^ 
101-103 

9^98 


Present 

Amount 

Subscribed. 


Last 
Dlvl. 
dend. 


Closing 
Prices. 


100  94-97 
1  I  ■)  -4} 
1     I   Irt-lft 


5  —  5i 


10  11J-12J 

100  100  —103 

8  89—  4| 

3  6J—  Hi 


10 
100 


7»— 75« 
86— 67* 


100,000 

1     \ 

£100,000 

Stk. 

16.800 

10 

9,600 

10 

965,000 

1 

844,000 

5 

£1,850,500 

Stk  1 

18,000 

5 

250,000 

1 

20,000 

10 

80,000 

6 

47,600 

10 

28,001 

5 

86,0t0 

1 

18,000 

5 

£100  im 

Stk 

750,000 

1 

26,000 

10 

£250,000 

Stk 

100 

101-103 

750,000 

^ 

5  -  r,i 

26,000 

H 

b  -  5i 

£250,000 
37,500 

5 

4?-6i 

49,687 
300,000 

— 

104—106 

60,000 

10 

)2*-lS- 

40,000 

100 

99—101 

200,000 

1 
1 

r^ 

£300,000 
40,000 

1011 

91-1)4 

210,000 

3 

n-H 

75,000 
£76,000 

1 

'f-t 

iO,OCO 

12/. 

21.943 

14,948 

I 

1 

4/0—1/6 
8/3—8/9 

6,000 
100,000 

15/- 

•A-liln 

60,000 

1 

H.^-H.f 

(lO.llflO 

10 

llll-l2i 

£60,0110 

s 

10-10* 
ii-  6j 

:oo,uuo 

6 

76,000 

1 

23/C-  24/0 

80,000 

100 

94-95 

£260,000 

10 

15«-16J 

104,810 

1 

«-« 

894,465 
170,270 

100 

97-99 

250,00(1 

1 

6 

99  -lor 

122,000 

100 

60,000 

7* 

364- 37j 
16  -16i 
llj- 12' 

70,000 

10 

£400,000 

10 

20,000 

1 

T-f 

65,000 
13,000 

100 

93— 9ti 

280,000 
126,938 

5 

73,062 

1 

£330,000 

1 

850,000 

13 

11- 12 

£360,000 

10 

94- 93 

6-  64 

£850,000 
86,000 

10 
100 

«4-9 
93-95 

£260,000 

10 
10 

1 

6 

8 

1 

Stk 

10 

1 

1 

Stk 

1 

5 

6 


5% 

4i% 
lu/- 

7% 
1/- 
2/6 
4% 
2/6 
1/- 
4/6 
3/- 

74% 
7/- 

6d. 
3/- 

6% 

6d. 
6/- 
4% 
20 
!>% 
4Jd 
.2/9 


1 


1     1 

\     I 
Stk. 
10    I 

10     I 
6 
Stk 

1 

1 

1 

100     • 

5 

6 
10 
Stk 

6 

1 

6 

1 


276.000 

300,000 

£800,000 

549,70" 

112.27.-. 

i:n,72B 

£116,800 


6 

3/- 

6 

2/. 

— 

6'V, 

1 

>/2s 

1 

7i 

Stk 

44% 

10 

I'i/. 

IOC 

1 

4% 
6d. 

1 

stk 


1 

1 

100 


£97,900     100       6% 


Glover,  W.  T.  &  Co.,  5'^o  Cum.  Pref. 

Do.        4}"„  1st  Mort.  Deb. 
Greenwood  &  Batley,  Ltd.,  Ord.   .. 

Do.    7%  Cum.  Pref. 
Guest,  Keen  &  Nettlefolds,  Ltd.  Ord. 

Do.        .6%  Cum.  Pref 

Do.        1%  Irred.  Mort.  Deb.Stk 
Gwynnes,  Ltd.,  5%  Cum.  Pref. 
Hadflcld's  Steel  F'dry  Co.,  Ld.,  Ord. 

Do.        4»",>  Cum.  Pief 

Hall  (J.i  E.r,  Ltd.6"„Cum.  Pref... 
Hawthorn.  Leslie*  Co.,  Ltd.  Ord. 
Head,  Wrightson  &  Co.,  Ltd. 
,  Hill  (Richard)  &  Co.  (1899)  Ld.,  Ord. 

,        Do.        6"„  Cum.  Pref 

I  Hornsby  (Richardi  &  Sons,  Ld.,  Ord.  i 
(  6%  Cum.  Pref. 

Howard  &  Bullough,  Ltd.,  Ord.      .. 
Do.     0%  Pref.lNon-Cura.) 
Do.    4",'b  Deb.  Stk.,  Red.  alter  1905; 

Kynoch,  Ltd.      . .         

Do.     Cum.  Pref.  6% 

Lambert  Bros.,  Ltd.,  Ord 

Do.        !i4"„  Cum.  Pief 

•2/lJ   Leeds  Forge  Co  ,7%  Cum.  Pref.   ..' 
"d.    Lysagh    (John),  Ltd.,  6"o  Cum.  Pf. 
Do       44%  1st  Mt.  Deb.  Stk.,  Red. 
5/-     Mather  &  Piatt,  Ld.,  6"o  Cum.  Pref 

6itd.     Measures  Bros.,  Ltd.,  Ord 

6Jd.  ,        Do.    64%  Cum.  Pref 

44%  Do.    44%lBtMrt.Db.  Stk.,Red.' 

5A';o  'Meldrum  Bros.  54"o  Cum.  Pref.     ..  | 

5/6     Muntz  Metal,  Ltd 

5%        Do.     Pref.  6';o  I 

47/6   jXantyglo  and  Blnina   Iron  Works, 
Ltd.,  H'\,  Cum.  Pref. 
NationalGas  Engine54",,  Cum.Pref. 

Normandv  Ironworks.  Urd 

Do.     ■  6"„Cum   Pref... 

Do.  44',,  1st  Mort.  Deb. ..I 

North  British  Locomotive  Ord.    ..< 
Do.  6%  Cum.Pref... 

Nortb-Eastern  Steel  Co.,    litd., 
44%1  44%lstMrt.  Db  Stk.,Red. 

24%!P«lnier's  Snipouilding  1.1:  Iron  Co., 
1  Ltd.  A... 

Lo.  B. . . 

Do.  6",,  Cum.  Pref... 

Do.  4"o  Firtt  Mort.  Deb. . . 

Pearson  &  Knowles  Coal  and  Iron 
Co.,  Ltd.,  Ord., "B" 
Do.        6%  Cum.  Prof."  A"     .. 
PcBse  &  Partners,  Ltd.,  Urd. 

Do.  4%  Perp.  Deb.  Slock  .. 
PeebleslBruce)&Co.,Ld.,6','iCm.P. 
Poolcy  (Henry)  &  Hon.,  Ltd.,  Ord  . . 

Do.        64",.  Cum.Pref 

Projectile  Co.  (1902),  Ltd.,  Ord.     .. 
Rbymney  Iron  Co.,  Ltd. 

Do.        New  

Do.        5":'^  Mort.  Deb..  Red.    .. 

iRiobardsons,  Westgarth  &Co,,  Ltd., 

Ord.  360,001— 700,000     ..! 

Do.  6"„  Cum.  Pref. 

Do.       44%  Perp.  Deb.  Stock  . . 

Ruston,  Proctor  A  Co.,  Ltd  . . 

Do.    Mort.  Debs.  i\%  ti  U  1900 
then  4%.. 

Scott  (Walter)   Ltd.,  Ord 

Do.  6%  Cum.  Pref.    . . 

Do.  4%  Perp.  Deb.  Stk. 

Sheepbridge  Coal  and  Iron 

Ord.  '^1:0,001/799700.. 

Do.        Guar.  Pref.  (5'r,,  Min.).. 

Lo.  Do.      112,'Z76/».10.000.. 

Sbelton  Iron,  Steel  and  CoalCa.,Ld. 

1st  Charge  5%  Debs..  Red  . . 

Do.     6%  2nd  Mort.  Debs. ,  Red. 


68 

-in 
■n\ 

44',o 
16/- 
6/-    ! 


A' 


24% 
24%  I 
2% 
1/6 

8/. 
10/. 
4% 
3/- 


1 
100 
10 
10 

1 

6 
100 

6 

1 
10 

5 
10 

5 

1 

6 
100 

1 

10 

100 

10 

10 

1 

6 

3 

1 
100 
10 

1 
1 

100 

1 

6 


624 
1 
1 
1 

100 
10 
10 

100 

aU 

16/8 
all 
all 

6 
6 
ID 
100 
6 
1 
6 
1 
6 
6 

too 

I 
1 

100 
10 


4% 

1/- 

-m 
5% 


100 
I 
1 

100 


100 
100 


13/6-14/6 
85-90 
6|-  6J 
lOJ-llJ 
28- 2j 
6J-  64 

106-108 
23  -  3i 
3i-4i 

104 -n 

ii-  Si- 
97-99 
54-  6 

5-61 
100—103 

14-lS 
12}-1'2J 
96  -99 
17*  -18 
104-lOi 

8-a^  - 
4-44 

4  -4i 

Ig-14 

109  —111 

U}— 1121 

3i!-  i!l 

99—102 
,  16/0-17/0 
'     4J-  6J 


■  79  —  «2 
23/0-23/6 
9/6—10/0 
18/6—19/0 
74-77 
174—184 
128-128 

91—  95 

19/0-19/6 

15/8-16/9 

22/6- -^3/6 

93-95 

BJ-5a 
6  —  6« 
I83— 14J 
99— lOi 

13/0—14/0 
44-  6 

A-A 

2A-'2A 

IS  -2 

100-102 

i|'— 1,'. 

i"-i4' 

100-102 
11  —114 

94—90 

92  —96 

30/0-30j6 
81/6-32/6 
12/6—13/6 

95  —  93 

96  —100 


Stocks  and  Shares  marked  •  are  quoted  ex-dividend. 


Kkiiki'aky  9,  ii)o6. 
Engintfcrtni;,    Iron  ftnd  S(cc  I  Companies. 
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'.'.>' 

11 

Dock  Co.    1 

iC/l» 

1 
1 

1 

1      -■! 

l-liju.i 

^l« 

li 

n.oxi 

10 

lohii  .1..1  ■*■■•'.•.  1.:.] 

I'J 

;  1 

tsoooo 

100 

t  ..  M^vr  1Mb.    . 

lOJ 

9- 

(OM) 

100 

.  Com]  an'!  Inn  '  A  '*  . 

m 

l«- 

ilill 

lOO 

I" 

11 

s,ini 

60 

ti 

Do 

tiai 

10 

10- 

Do 

$5,091 

10 

— 

Huphr' 

tsooo 

10 

ii* 

frcw 

«•.» 

1  ■ 

S*.-I5 

1 

«•!. 

I). 

fiujw 

hU 

If 

!» 

ixwai 

' 

twm 

100 

I 

tUfJtm 

jri(»,«« 

1 

MIW 

1 

U  I*  !• 


Ekclric    LiKhtinK   and    Powtr. 


1S0.OI        • 

nso.oB   JiJ 

il.OOP.'"   '* 


•^4 


4    do. 


fifclrical   Manufacturing  Companii-% 


««» 


•1 
-I 


KMlwa>  Carriatc  and  Wa(on  Companick. 


Do. 


f  a'  ■ 


lt.l» 


4-  i- 

*■*      (Valv 

Do.     I<^ 

I 


SiS!  ^JJ   - 


Do.    -V 
IVJ,     4. 


I 


»» 

■  i 
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Prices  Current  of  Coal,  Iron,  Steel, 
and  Other  Metals. 


Manufacturers'   and    Merchants'    Quotations. 


IVIAR   KET      REPORT. 

IVediiesdtiy,  Fchnuiyx   jt/i,    1906. 


WARRANT  Iron  h.i^  exhibited  a  spasmodic  ten- 
dency, and  speculation  lias  been  reduced  to  very 
small  proportions,  with  a  predominat\cc  of  realisations 
and  bear  sales.  Prices  have  ranged  within  compara- 
tively narrow  limits,  but  the  course  of  quotations  has 
been  steadily  downwards.  The  highest  price  recorded 
during  the  last  few  days  has  been  52s.  6d.,  and  the  closing 
price  to  day  was  51s.  6d.  cash,  and  5Js.  one  month. 
It  is  dil'licult  to  lind  any  other  reason  for  this  dulness  in 
the  market  except  the  steady  increase  in  the  stocks  of 
Middlesborough  iron,  but  as  makers  as  well  as  con- 
sumers are  bare  of  stock,  and  the  reports  from  all  centres 
indicate  a  very  large  consumption,  the  po--ition  cannot 
be  considered  as  unsound.  The  news  from  the  United 
States  indicates  that  business  is  still  expanding,  and 
seems  to  indicate  probable  outlet  for  the  increasing 
stocks  of  Middlesborough  iron. 

Copper  shows  no  decided  change,  and  although 
prices  at  one  time  were  carried  up  to  £77  15s.,  there  is 
a  net  loss  on  the  week,  the  latest  quotations  being  £T7  15s. 
cash,  and  ^74  los.  at  three  months.  The  general  con. 
dition  of  the  market  appears  to  be  fairly  healthy,  bui 
there  is  a  slackening  off  in  demand,  and  possibly  con- 
sumers are  hoping  that  by  persisting  in  this  holding-olf 
policy  they  may  obtain  further  concessions  in  price. 
A  notable  feature  in  the  manufacturing  trade  is  the 
large  order-  whicli  have  been  placed  with  tube  makers_ 

The  Tin  MarKet  has  witnessed  a  large  business 
during  the  week,  and  prices  at  one  time  were  subjected 
lo  a  sharp  rise,  but  a  reaction  has  ensued,  and  fiom  the 
highest  of  £167  ss.  there  has  been  a  sharp  fall  to 
;£i65cash  and  ^^163  los.  three  months.  The  statistics 
for  January  saw  an  increase  in  the  total  supplies  avail- 
able at  the  moment,  but  on  the  other  hand  a  continuous 
demand  from  consumers  is  absorbing  dealers'  stocks 

Lead  has  had  a  heavy  set-back  on  liquidalion  by 
speculative  holders,  and  at  one  lime  the  price  touched 
^;t6  5s.,  but  at  this  quotation  better  support  was  forth- 
coming, and  the  price  of  soft  foreign  prompt  has  rallied 
to  £10  los.  Spelter  h.is  been  dull  on  further  sales 
by  dealers,  and  is  lower  at  £2j.  There  are  signs  of 
weakness  in  ste.im  coals. 


IRON,  STEEL,    I>IG- 
IRON,  &c. 

SCOTLAND, 

Messrs.  David  Colvllle  and  Sons.  Ltd.,  Dalzell  Steel 
and  Iron  Works,  Motherwell,  N.B.,  Mi'otf  -is  fiillow.-.  Prices 
ili'li\erfcl  ill  (;l.i-S"»  "1  cciu:!!  - 


Steel : 


»TEt>- 


£    s.  d. 

■iiciiifiis'  Steel  I*i;ites,  .M.-irine  Itoiler  Qiiitlity S  12    6 

l.;ili(l  ..  „       S  12    0 

.Steel  Biu-s,  Bciler  Qiuilily 8  10    0 

« 
0 

0 


Siemens' steel  Plates,  Ship  (^u;ility  Plates 7    7 

,,      liiU-s  ..  ,.  s    0 

„       Anslei 7    0 


7  12 
7  12 


Manufactured  Ii-on; 

Bars— Dalzell 

Ilest 

,.    Hui-seshoe 

Anvle 

Best  Allele 

Best  Best 8    2    8 

Kxtm  Best S  12    0 

Usual  teniis  and  extms.      Special  rate.s  for  delivery  iir   Kirgland  arrd 
ex|)i*l't.     The  abiive  priees  sulyeet  to  alteratiiiii  \vilh<mt  iiotiee. 


G 
0 
C 
« 

12    0 


Malleable  Common  Bars: 
Dalzell,  per  ton.. 


i 


Oovan «  in    0 

Xoith  British 0  10    0 

Dnunpellicr 6    7    0 

Waverley (i  10    0 

(  r,)«n 0    5    0 

Dini.lvvan 0    .5    0 

.Muiikirk 0    5    0 

l{.«hs.,lloeh  0    5    0 

Phonix 7    5    0 

Ctiatltriilse 7    2    0 

r,«ts 0    5    0 

Angle  Iron , — 

Steel  Plates,  ship — 

,.     Boiler  Plates 

Kails — 

Hailway  Clmir-s — 

(J.M.B.  at  C;las(!ow,  No.  1,  ri4s.  ;  No.  3,  Ols. 


d. 

0    5  per  cent- 


John  Spencer  (Coatbridge),  Ltd., 

Coatbridge,  N.B.,  .jo"''-  - 

Bars-Plio'nix.. 


Phoenix  Ironworks, 


7    5  0 

Best 7  15  0 

Best  Best 8    5  0 

Kxtn  Best 8  15  0 

Best  Ilor<e  .Shoe 7  15  0 

KxtriiB.IL.S 8  16  0 

Kxtra  Best  (able   9    5  0 

Kivet    7    5  0 

Best  Senip  Rivet 8    5  0 

AnKles— Phtenix 7    5  0 

Best    7  15  0 

Extra  Be«t 8    5  o 

Gas  Tube  Hoops -Plrienix  Best  7  15  o 

Plates-Plio-nix — 

Be-t  Boiler    8  in  0 

Best  Best  Boiler 9    0  0 

Kxtra  Best  Boiler 10    0  0 

Boiler  Tube  Strips-Pho'nix 9    0  0 

All  per  ton,  delivered  f.a,s.,  Glasgow, GreentK'fc,  GitinKenroirth,  Or^nton, 
I*ilh,  or  ArdrossAn.    5  per  cent,  discount  cash  monthly. 


Kkhrlakv  9,   l()06. 


K\Utb     Ut.fc.KLV. 


J*9 


Messrs.    R.    Feldtmann    and    Co-,    of  Glasgow,    <|iioi<' 
Pi?  Iron:  N, 


Cultnfsi,  f.a.1.  Ullilguw 

(taruhorrie 

Sunmiurlco 

Canibrue    . 

Cahlor... 

11). I-  

(>l> '  )>.  ArUrfMNiii 

ftili, .,.,..,  ,,     Ajr 

ShijiiK I^lili 


tht«  mtnnn 


NORTH    OF    ENGLAND. 

Missrs.    W.    \A/hltwell      and     Co..    Ltd. 

Ironworks,  btockt. in  Mu  ■.    ,.i.,M..».  .it  w..rk-< 


Thomsby 


*.W   ^  Hnr 


Gal'. 


I  U..  f.->.l>.  Ixi'lon.  Id  HoimIWx 


W.W.  U-,  -;    • 

V  

•I,  l--t 

W!  i  Vilniimlty  •  ..i.|. 

.S|«.i..l  1  I... "I  Inill 
Tilbf.inil  Null  Strip  Ir..n 

WW   ^    ■       '     ' 
WW  I', 

Tw  Ifn,  ' 

Teniu,  ('ii»h.  !«■«  SJ  prr  >Tiit.   iliaiiunt 

ileiivcry. 


■  t::    fl 


IWh  <<(   iu-«tti   (••ll<t«ln( 


ST  A:  illRB. 

Shalton  Iron  Sl«al.  Bnd  Coal  Company 

Loadon.  ipf-ir 


Ltd..  Stoke- 
'..-    Strvet, 


T.' 

I 


lb- 

It.  . 


LANCASHIRE 

ThcPo*'*'*'*  "Id  Knowlaa  Com  and  Iron  Com 
pany  Lttf.t  Dallam  ami  B«w8«y  rorguA,  \Vurni><rtuii.  ,>.  :• 
.„f.ill.<-  - 

lr<«.  W«rL 

t  -.    <l  t  •.  A 

W-I,W 


Cordcs      Oo*    Warkt       Ltcf 


Newport.     Uon  .    ., ■»..<.- 


l!4  |M  rnrL  mt  l-lvk  ta  »' 


••I  an  Ir. 


WORCESTERSHIRE 

Btldwlna,  Ltd.  iwltb  whlcb  li>  nmnlvii 
CioWther.  :  \Viui..i,  Works,  near  Stou 


■ibt  and 


Nliailr< 


qtdfl 


Black  Shi'.r- 

■•v,i. 


Kiini  »iltlt>.  siii(El«»»  to  WiiL.  lv.ul.I«.»  :■ 
liiiftl'"-  siucW-i  to  leuin.,  I>imMt-.  t"  1  i.'iii..  I- 

pgtent  CcMited  Sbe«ts  ; 

»■■ 

S.V.  I 


.  tn  wia    Kiun 


»Jli  IvtU  ill-  -i  «  •  J«  ' 


Masara-   RieHard   THomaa  and  Co     Li< 


.  aad  CwmbWT 


and 

'.nay. 


Oolta  Tln-PtaC'- 
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BELGIUM. 

C.   L.   Faulkner,  Suffolk  House,  Laurence  Pountney  Hill, 
.  London,  E.C.,  cimiic»  :— 

Prifts  qu"U'il  :ire  in  i  >(;;.  .tihI  per  tnii  c.f  l.inr,  k,,>.  (-i.-jlii  11..)  ilflhi'ifil 
fl-eL'  on  linai'l  .WTWKKI'  f'.r  :ij)|>rnved  qnantitit-^. 

Steel:  t   s.  ,l. 

Bl""nis at  4    s  OiKM-tcin. 

Billets at  4  i:i  0 

.■<h<-et,  liars lit  4  12  U         „ 

Finished  Steel : 

liai-s at  6    0  0 

Angles at  (i    2  u 

Tees at  0    4  0 

•l"i''s at  n    .■>  0 

I-'einili;;  St;in()ar(ls at  (i    7  (J 

.•shiwing  Rirs. at  ti    .'>  0        '] 

'lyre  Bars    .  at  ti    .t  0 

Half-ronnil  Hars at  0  10  0 

He.ivyR.iils at  0    0  0 

l.ij;ht  Itiils..                       at  C    (i  0 

Structural  Steelwofk .    I'lkes  on  ai)plicatioii. 


IVIETALS. 

Messrs.  French  and  Smith,  147,  Leadenhall  Street,  and 
11,  OldhaU  Street,  Liverpool,  Mn"te:— 

TIN. 

Tin:  £  s.  <l.        e    s.  <l. 

KliKlish  Inji.rts,  f.o.b..  Dis.  li%  &  1%  107  0  0  to  1«7  10  Oner  Inn. 

Jinslish  liars,  f.o.b.,  l)is.  IJ'Jbi- 1%  ...  IBS  0  0  tc.  His  10  0 

.straits  <;. .\1.  B.,  i-a.sli,  Warehouse,  Net  100  0  0  to  100    i  0 
.Stmits  (i..\I.B.,  a  months.  Warehouse, 

Net 1(14  7  (1  to  1(14  10  0 

Austrilian  .\lt.  Bi.schoff,  Warehouse, 

Net 10(j  in  (I  t,.  icr    II  (I 

COPPER. 
Copper:  £    .,.    ,i.         .t    s.    d. 

.stanil.iril  <;.>!. U.,  cash,    Warehouse, 

Net 77    0    0  to    77    r.    oiierton. 

St.uHlard  (;..M.B,,  3   ii.onths.    Ware- 
house, Xet 75    7    «  to    7.-.  10    0 

Knjihsh,  'IV.ugh,  Cake  &  Ingot,  Ware- 

licillse.  Net  S4     0    0  to    S4  10    0 

English,  Best  .Select,  Waivhou.se,  Net      84    0    0  to    s4  10    o 

Klmlish,  sheets  and  .Shealliins,  f.o.li., 

"i-*-  -'V', !I2    (I    0  to    !«    0    0 

Kn;;lish  sheets  for  India,  f.o.l>.,  JJi-. 

■-'j% »!»   0  0  to    no   0   0 

fcle.tr.i,  W.irehonsc,  Net    an  10    0  to  SO  0  0 

Ore.  eNshi|> 0  H  10  to  II  10  Oiierlliiil. 

Ke(!ulus.    .Matte  anil  Precipitate,  ex 

ship  0  l.i  III  to  II  ii;  c        ,, 

„   „  YELLOW    METAL. 

Yellow  Metal :  i    s.   d. 

sheets,  4  l.y  4  feet  for  India,  t.o.K,  Dis.  2J% n    0    74  per  Ih. 

Slleathin;:  ,,  „  „  (I     (i     7J 

SPELTER. 

„,,     ,  £     -.  il.  1-    s.  d. 

sueslan  "vitpnits,  Net    .jB   :,  0   lo  2010  0  per  tiiu. 

Blende  "f  .0  ,  Net    7  14  0    to  71.1  u 

Calamine,  .Net  7  17  0   to  7  17  0      „ 

LE.&D. 

£     ».  il.  £     s.  il 

English  Pig,  W.irehniise,  Dis.  2}%   10  12  0  to  Hi  l.",  o  per  Ion. 

Spanish,  ex  -hij.,  iJis.  2IV0   10    7  0  to  10  In  0 

Lead  Ore  if  ru  ,,,  Net s  IB  o  lo  »  17  « 

ANTIMONY. 

£  s.  d.         £  s.  d. 

Star  Regrulus,  f.o.li.,  Dis.  2J%  tts  0  0  to    711  0  0  per  toiu 

Ore, 'o  •, ,  e.x  thip,  Dis.  2J%    17  II  0  to    IS  0  0 

Crude,  .\  ^hip,  Dis.  2J% :).-.  0  n  to    :«  0  0 

QUICKSILVER. 

„        .  ^  £  s.  d. 

Spanish,  7  11..,  Waivlion.se,  Net  7  7  0|)erHa.sk. 

Italian        ..  „  .,  7  ;,  0 


COAL.. 

LEICESTERSHIRE. 

The    Nailstone   Colliery  Company,   Leicester,   quote: 

Price  pel  I.. 11  ..I  I'it  ..f  JO  Int.,  witli  .{  tuL  pel  ton  for  wastage- 
Upper  Main  Seam  :  "■    <'■ 

Main  Coal :••••  0  " 

Beat  Hard  steam  (hand  picked,  as  used  liy  the  Railway  Conipame.s)  5  6 

Best  Hani  Steam  Colililes  (made  throu-h  0  in.  mesh,  free  from  slack)  (i  0 

Fine  .Slack f  " 

Terms,  net  cash  on  10th  of  month  following  delivery. 


DERBYSHIRE. 
The   Manners   Colliery  Company,  Ltd.,  of  Ilkeston, 

([Uotca^  folUi\\.^,  pel  loll  at  pi:  ;— 

Kilburn  Coal :  ■•*•   'I. 

liest  London  Bri^hts 

l.;irgeNuts(l*  lo:!J' 

.Small  Nuts  (j  to  IJ) 

Peas  (a  to  3) 

Bough  Slack 

Slack  

Snindu'f — 

Rutland  Coal  : 

Blights  (i  to  SI 

Large  .Mits  (2  to  4). 

Slack 

Hand-picked  Hards .- 

Hard  Collides 


9 

0 

i) 

0 

(1 

0 

.1 

0 

4 

3 

■i 

0 

2 

0 

7 

fi 

7 

0 

:t 

V 

( 

(i 

c 

3 

The  Clay  Cross   Company's    Collieries,  Clay  Cross, 

near  Chesterfield,  >\nf[r  ;— 

per  ton 
at  pit 


Best  .Main  Coal . 


10 


Best  Silkstone 10    0 

Best  House  Coill 

Best  House  Nuts. ...      .      

Treltle  .Screened  Cohhle.s 

Best  Coljliles 


8     0 

7    it 


NOTTINGHAMSHIRE. 
The  Digby  Colliery  Company,  Ltd..  near  Nottingham^ 

fpiolc  jici  I. '11  .tt  pit  ;  — 

Digby  Coal : 

STEAM.  .S.     d- 

Best  Hand-picked  Hard S    0 

Steam  Haril 7    3 

Haiil>uts 6    0 

Gedlin?  Colliery. 
Hiiiii  llAZi:i,  (or  Ashless  House  Coal). 

London  Blights.  4  to  s  in.  culw 

Bright  ColiMes  (Hand  Picked) 

Liirge  Nuts,  2  to  4  in.  ciihe 

Small  rsuts,  I  to  2  in.  cube. 

Pea  Nuts,  g  to- 1  in.  ciilie. 

STKAM— Tor  Hakii. 

Best  Hard 

Hard  Ste.'iln 

Collides 


11 

n 

10 

u 

10 

u 

0 

3 

6 

u 

8 

n 

( 

« 

U 

3 

CHLEIVIICALS. 

Messrs.    S.    W.  Royse    and   Co..   Albeit   Square.  Man- 
chester, quote:— 

£    s.    d. 

Acids:  Oxalic     u    0    2.'    per  lb. 

Picric.  CrystuLs 0    Oil 

Taruiric at  41ancne-ter      0    0  11         ,, 

Acetate  of  Ume :  Brown    at  Manchester  net     s    5    0    per  ton 

(irey  „  11  15    0 

Alumina:  Alum,  Lump,  loose 5    7    11 

„  ,,      in  ca.ska  .t  10    0        ,, 

(iroiliul,  in  bags    5  17    B         ,, 

Sulphate  of  Alumina,  14%  4  10    0 

Ammonia:  Carbonate 0    0    38    peril). 

Mur  ate  (irey f.o.b.  Liverpool    2415    0    i>er  ton. 

Sal^iininoiiiac,  Lump    Ists,  delivered  l. K.    42    0    0        ,, 

„  2nds,  „  40    0    0 

.Sulphate f.o.b.  Liveniool    12  U    :; 


KeHtlARV  9.   |go6. 
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Openings  for   Trade   Abroad. 


Portugal. 

OnthezistMaytenderswill  be  opened  at  the  Direc- 
torate-General of  Public  Works.  Lisbon,  for  the  con- 
struction and  working  of  a  metallic  bridge  of  the  river 
Aveiro,   between   Torreira  and   Bestida. 

Spain. 

Tenders  for  carrying  out  im]>r<)vement  works  at  the 
port  of  San  Esteban  de  Pravia,  at  the  estimated  cost 
of  about  /27i,993,  will  be  opened  on  6th  March  at  the 
Directorate-General  of  Public  Works,  Madrid. 

Brazil. 

The  municipal  Chamber  of  Floreanopolis,  m  the 
State  of  Santa  Catharina,  Brazil,  recently  held  a  com- 
petition for  the  electric  lighting  of  tlie  town  and  the  con- 
struction of  an  electric  tramway,  .-^s  only  one  tender 
was  submitted,  it  has  been  decided  to  call  for  fresh 
tenders. 

Spanish  North  Africa. 

lenders  will  be  opened  on  24th  inst.  at  the 
Directorate-General  of  Public  Works,  Madrid,  for  the 
construction  of  a  breakwater  and  an  iron  wharf  at 
Melilla,  and  for  carrying  out  improvement  wcrks 
in  the  natural  harbour  of  the  Chafarina  Islands. 

Switzerland. 

A  concession  has  been  granted  to  a  syndicate  headed 
by  M.  J.  E.  Dunand,  of  Geneva,  for  the  construction 
of  an  electric  tramway  between  Versoi.x  and  Divonne- 
les-Bains.  via  Xyon,  Prangins  and  Coppet.  The  cost 
of  the  enterprise  is  estimated  at  about  /3S.000,  of 
which  i7,97J,  is  to  be  expended  on  rolling  stock. 

Netherlands  Indies. 

From  a  report  on  the  finances  of  the  Netherlands 
Indies  for  the  year  1905-6,  it  appears  that  the  Budget 
estimates  for  the  year  include  an  amount  of  ;i525.858 
for  extraordinary  expenditure  for  public  works, 
among  which  the  following  items  may  be  noted, 
viz.  ; — ;^28l,500  for  railways,  /65,ooo  for  irrigation 
work,  £6:, ^00  for  the  .\tchin  tramway,  /i5,i66  for 
electric  motive  power,  laying  of  transport  railway,  and 
setting  up  a  pump  station  at  Sawah  Loento,  £14,500 
for  salt  presses,  and  /S.jOi  for  harbour  works  at 
Micassar  and  a  dock  for  Sourabaya. 


Roumania. 

It  is  reported  that  the  Roumanian  Ministry  of  Public 
Works  will  shortly  invite  lenders  (or  the  supply  of  two 
large  steamers  for  the  Constanza-.VIexandiia  line,  and 
two  cargo  boats  of  6,500  tons  for  the  Donau-Rotterdam 
line.  The  Municipality  of  Giurgevo  will  require  tenders 
for  the  installation  of  an  electric  lighting  system  in  that 
town,  at  the  estimated  cost  of  £"3^,400. 

Germany. 

The  Co.Time.'-cial  Intelligence  Branch  of  the  Board 
ol  Trade  have  been  notified  by  H.M.  Consul  at  Stettin 
(Mr.  R.  Bernal),  that  tenders  are  invited  by  the 
Harbour  Authorities  at  Swineminide  for  the  supply  of 
the  following  during  the  fiscal  year,  1906  : — r,584 
metres  of  steel  wire-rope  in  various  lengths  and  thick- 
nesses ;  8,030  kilos  cast-iron  machine  parts,  and  11,170 
kilos  cast  iron  tire-bars.  The  conditions  of  contract 
may  be  seen  at  the  office  of  the  Hafenbau  inspection. 
Tenders  ai'e  to  hold  good  for  four  weeks. 

Tenders  are  in  demand  for  the  supply  and  erection 
of  iS  electric  cranes  at  Hamburg.  Tenders  will  be 
opened  on  the  i6th  February,  at  the  offices  of  the 
T  inance  .Administration,  Hamburg. 

Canada. 

According  to  a  recent  report  by  the  United  States 
Consul,  at  Chatham,  Ontario,  the  scheme  of  railway 
construction  in  Canada,  which  will  require  from  three 
to  five  years  for  its  completion,  is  expected  to  reach  a 
total  of  7,344  miles.  The  mileage  and  esti- 
mated cost  of  construction  are  distributed  as 
follows: — Canadian  Pacific,  1.S44  miles,  costing 
841,650,000;  Canadian  Northern,  1.2S0  miles,  costing 
829,000,000 ;  Grand  Trunk  Pacilic,  3,720  miles, 
costing  8101,600,000  ;  Grand  Trunk,  200  miles, 
costing  84.000,000 ;  Northern  Pacitic,  300  miles, 
costing  89,000,000.  The  work  jirojected  in  the  above 
programme,  together  with  that  included  in  the  electric 
railway  projects  which  are  expected  to  be  undertaken, 
will  necessitate  about  1,000,000  tons  of  So  lb.  rails  in 
the  ne.xt  four  years,  and  in  addition  3cio,ooo  to  400,000 
tons  of  iron  and  steel  for  car  and  locomotive  building, 
switches,  trestles,  and  bridges.  It  is  further  estimated 
that  in  the  present  year  Canadian  railways  will  require 
over  100,000  tons  of  bridge  material  for  renewing  and 
strengthening  bridges,  the  Grand  Trunk  Railway  alone 
needing  for  this  purpose  30,000  tons. 
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Chili. 

'I'ln:  Director  of  State  Telegraphs  in  Chili  is  calling 
for  tenders  for  the  supply  of  2,250  metric  quintals  of 
wire,  27.500  insulators,  20,000  rolls  of  Morse  paper, 
and  other  telegraphic  materials.  The  tenders  are  to 
be  opened  on  15th  March  nc.\t. 

The  Chilian  Government  have  authoriseil  the 
Municipality  of  Punta  .\renas  to  contract  a  loan  of 
i4'iKxj.  the  amount  to  be  exclusively  devoted  to  the 
coiHtruction  and  working  of  water  and  drainage  works 
tiir  the  service  of  the  town. 

Italy. 

The  Municiitality  of  Terrasini  (Sicily)  have  decided 
tii  expend  £f).88o  on  the  construction  of  an  aqueduct 
I'l   supplying  that  town  with  water. 

It  is  announced  that  the  following  electric  railways 
are  projected  :  (i)  The  .\vellino Provincial  Council  have 
decided  to  grant  an  annual  subvention  of  500  lire 
(about  £20)  \yeT  kilometre  for  the  construction  of  an 
electric  railway  between  Xaples  and  .Altripalda,  !■/« 
Santa  Maria  del  Pozzo.  Nola,  Lanzo.  and  .\vellino. 
(Ji  An  application  has  been  made  by  the  Lake  JIaggiore 
N.i\  igation  Company  for  a  concession  to  construct  a 
.'coi;  railway,  lo  kilometres  long,  between  Stresa  and 
Mottarone.  (3)  The  Italian  Electric  Traction 
i.'i;;i>any  have  asked  the  support  of  the  Communes 
uUtTi-sted  iii  the  construction  of  an  electric  railway 
iK-twcen  .\osta  and  Courmayeur.  A  maximum  capital 
ot  about  ^24.000  will  be  required  for  this  enterprise. 

Ti  ■  Commercial  Intelligence  branch  of  the  Board 
01  Ir.ide  learn  that  the  Ministries  of  Public  Works 
and  Finance  are  now  engaged  in  drawing  up  the 
budget  of  expenditure  for  the  Italian  State  Railways 
during  the  years  I9(y>-i9i6.  It  is  estimated  iha 
I'urmg  that  jieriod  it  will  be  necessary  to  expend  about 
•  I  on  doubling  lines,  enlarging  stations 
I  construction  works.  Many  of  the  principal 
«:.itions  will  be  enlarged  or  reconstructed,  among 
,  •  ir~  tiii>ie  at  Milan.  Rome.  Naples,  Bologna,  Catania, 
lurin.  Verona,  and  Venice.  .\  further  sum 
ii  jL-uit  £4.»Oj,ooo  will  Ixr  reipiired  for  augmenting 
the  c.<cisting  rolling  stock.  Moreover,  a  further 
i\|>-.'nditure  of  some  £16,000.000  will  be  entailetl 
.luring  the  next  ten  >-ears,  to  cojie  with  the  proliabU- 
increase  of  traiTic  during  that  periotl,  bringing  the 
tutal  sum  required  up  to  £40,000.000. 

•  e  h.is  be^-n  published  authorising  the  Koine 
and  Omnibus  Company  to  substitute  electric 
1   ;    imtn.il  tniction  on  a  portion  of  their  system. 


Abridged    Specification. 


British        Thonison   Houston         Company; 
London.  General      Electric      Company  : 

Schenectady,    New   YorK,    U.S.A.)— 2o,5J2.— 

Is    concerned      with    lli-  ••  •    motor*.      The 

conductors     of     a       sip  '  t    arc      con- 

nected by  a  numl>er  of    lUt  ■  itcd 

by  air  spaces,  the  object  biii  ■  incc 

when  the  motor  starts.     .\s  the  motor  speeds  up.  the 
temperature  of  the  rings  falls  owing  to  the  circulation 


FIC  3 


nc  2 


(i:  .111.  .111.1  Lii.  i^-.A....^.  ..iininishes.  .\s  shown  in 
figs.  I  and  2,  the  spider  A  carries  the  laminations  B 
through  which  pass  the  conductors  C.  The  laminations 
are  pressed  together  by  end  plates  F-  and  bolts  c. 
The  end  rings  T>  are  shown  connected  to  the  conductors 
C.  and  are  made  of  a  number  of  flat  plates  overlapping 
to  form  a  numlier  of 
I  •    '     by  dis- 

.  They 
ir.-  li'l  1  together  by 
i\  .t  -    ■•'  '  may  be 

:;:;  rings     to 

•  I  nee 

■■'i-  .? 
he  armature  A'  carries 
•■  1     •  -,  Candashort 
ring  D>  con- 
nected t..  •  U  len.l 
connectoi                                                                  '  '■•  >trip. 
the  centre  of  each  being  bolted  or  otherwise  secured  tn 
the  con. I                  ^'D',  and  the  extremities  to    two 
of  the  I                        Or  each  conductor  may  be  con 
nectcd  to  the  ting  by  a  separate  radial  strip. 
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New   Patents   Applied    Fof: 


ENGINEERING  -CIVIL,    MECHANICAL, 
ETC. 

AvTO.MATic  Feeding. —  The  Maschinenfabrik  Oerlikon 
I.oiKlon.  Improvements  in  automatic  feeding  and 
dividing  apparatus  for  toothed  wheel  and  rack 
cutting  machines  an<l  the  like.     2,o6S. 

Boilers. —  E.  ('.  Xewcomb,  London.  Method  of  and 
apparatus   for   generating   steam    or    other   vapour. 

i.034- 

Boilers. —  C.  N.  Ross.  London.  An  improved  water 
tube  boiler.      2,144. 

Boilers. —  G.  H.  Mann,  Leeds.  Improvements  in 
steam  generators.     1,975. 

CoMi'REssoRS. —  J.  Watson,  London.  Imj^rovements 
in  centrifugal  air  compressors.      i.S4,^ 

Compressors. —  J.  E.  Mathewson,  London.  Improve- 
ments in  air  compressors.     2,033. 

Compressors. — The  Piatt  Iron  Works  Company, 
A.  J.  Pocock,  and  R.  E.  .Mlgire,  London.  Im- 
provements in  air  compressors.      1.735. 

Control  Apparatus. —  J.  A.  Rev  and  J.  M.  B.  Key. 
London.  Improvements  in  control  apparatus  for 
steam  generators.      i,757- 

Control  Apparatus. —  R.  Schulz,  Liverpool.  Im- 
provements in  and  connected  with  means  for 
governing  steam  turbines  and  the  like.      1.772. 

EcoNOMisERS. —  H.  P.  Burgess  and  H.  R.  Empson 
London.  Improvements  relating  to  fuel  economisers. 
1..S55. 

Elevators — Otis  Elevator  Company,  Ltd.,  London. 
Improvements  in  hydraulic  elevators.      1.7^5. 

E.xplosion  Engines. —  Starting. — W.  .Mien,  Lonclon 
Improvements  in  starting  devices  for  e.xplosion 
engines.     2,028. 

Fans. — .\.  J.  H.  Burn,  London.  Improvements  in 
enclosed  centrifugal  fans,  or  air  forcing  apparatus. 
2,134. 

Feed  Water.— R.  G.  Brooke.  London.  Improve- 
ments in  apparatus  for  treating  feed  water  or  other 
liquids.      1.670. 

Furnaces. —  J.  Munford,  London.  .\n  automatic 
shoot  for  feeding  furnaces.      i..'<3i. 

Furnaces. — J.  Broadwood  and  Sons.  Ltd.,  and  R.  H. 
Collin,  London.  Improvements  in  and  relating  to 
fuel  supply  to  boiler  and  other  furnaces.     2.042. 

Furnaces. —  E.  Derval,  London.  Improvements  in 
furnaces  for  vertical  gas  retorts  and  in  the  retorts 
employed  in  such  improved  or  other  furnaces.     2,040. 

Furnaces. — G.  Hales,  Hull.  Improvements  connected 
with  the  combustion  of  fuel  in  furnaces.     1,973. 

Furnaces. —  F.  Cotton,  Liverpool.  Improvements  in 
reverberatory   furnaces.      1 .770. 

Furnaces. —  J.  Ritscher  and  F.  Toth.  Liverpool. 
Improvements  in  and  connected  with  devices  for 
regulating  the  air  supply  to  furnaces  and  the  like. 
1, 77V 

Gas  Engines. —  C.  Griffin.  London.  Improvements  in 
rotary  gas  and  oil  engines.     2.025. 

Gas  Engines,  Starting. —  F.  H.  Ball  and  F.  O.  Ball, 
London.  Improvements  in  starting  devices  for  gas 
engines.     2,010. 

Gear.— W,  D.  Webb  and  W.  W.  Pett,  Liverpool. 
Improvements  in  and  appertaining  to  reversing  gear 
lor  engines,        1.972, 


Gravity  Motor. — T.  T.  Morris.  London.  .V  new 
or  improved  gravity  or  fluid  motor.      1,833. 

Hoisting  Apparatus. —  Otis  Elevator  Company,  Ltd., 
London.  Improvements  in  Iioisting  apparatus. 
1.839. 

Hoisting  .Appliances. —  J.  R.  Temperley.  J.  Temperley 
and  W.  Alexander,  London.  Improvements  in 
and  relating  to  hoisting  appliances.      1.734. 

LuiiKiCATORS. —  J.  A.  Craig,  London.  Improvements 
in  lutjricators,      2,043. 

Lubricators  —  H.  H.  Lake.  London.  Impro\ements 
in  automatic  oilers.      1,745. 

Lubricators. —  H.  H.  Lake.  London.  Improve- 
ments in  automatic  oilers.      1.721. 

Machine  Tools. — The  firm  of  Fullerton,  Hodgart, 
and  Barclay,  Ltd.,  and  F.  P.  Strachan,  Glasgow. 
Improvements  in  and  relating  to  screw  driver  and 
chuck  devices  for  lathes,  screw  machines,  drill 
pre.sses  and  the  like.      1,678. 

Metallic  Packi.nx., —  C.  Kenney,  Southampton.  Im- 
provements in  or  connected  with  metallic  packing 
mechanism  for  piston  or  other  reciprocating  or 
rotating  rods,  shafts  or  spindles.     2.096. 

Planing  Machines. —  .X.  Becker.  London.  Improve- 
ments in  planing  machines.      1,672. 

Presses. — T.  R.  Bayliss,  Birminfjham.  Imjirovements 
in  power  presses  and  other  like  machines.      I.."<I5. 

Producer  Gas. — G.  L.  Morton.  Cledling.  Improve- 
ments in  and  relating  to  producer  gas  plants.      1,980. 

Pumps. —  J.  A.  Rey  and  J.  M.  Rey,  London.  Improve- 
ments in  control  apparatus  for  pumps.      1.756. 

Pyrometers. — W.  .'\rmour  Glasgow.  Improvements 
in  and  relating  to  pyrometers  and  apparatus  for 
indicating  and  recording  automatically  the  progress 
or  course  of  physical  processes  or  phenomena.      1,906. 

Rotary  Engines. —  R.  Mon<I,  London.  Improvements 
in   rotarv  engines.     2.059. 

Rotary  Motor. —  D.  -Appel,  London.  Rotary  explosive 
motors.      1.834. 

Rotary  Motors. —  H.  H.  Lake.  London.  Improve- 
ments  in   reversing   mechanism    for   rotarv   motors. 

1,725- 

Smoke  Prevention. —  J.  T.  Connell,  F.  Haldane, 
and  J.  Thomson.  Glasgow.  Improvements  in  and 
relating  to  the  treatment  of  smoke  and  fumes  emitted 
from  chimnevs.  stacks,  funnels,  and  the  like,  and  for 
preventing  the  pollution  of  the  atmosphere  therefrom. 
2.087. 

Smoke  Prevention.  W.  Bvrom,  Manchester.  Im- 
provements in  or  relating  to  smoke  preventing  and 
fuel  economising  apparatus  for  steam  generators. 
2,111. 

Stokers, —  C.  Erith,  London.  Improvements  in  or 
relating  to  mechanical  stokers  for  furnaces.     1,656. 

Slperheaters. —  C.  C.  Wakelield  and  R.  Janson, 
London.  Improvements  in  or  relat'ing  to  super- 
heaters for  steam  generators.      1.917. 

Transmission. —  I.  Buckton  and  Co.,  Ltd.,  J 
Wicksteed  and  C.  W.  James.  Leeds,  .An  improved 
mode  of,  and  apparatus  for,  changing  the  speeds  and 
(or)  reversing  the  motion  of  belt  on  rope  driven 
mechanism.     1,893. 

Transmission. —  J.  C.  Merryweather  and  G.  W.  Harris, 
London.  Improvements  in  appliances  for  the 
transmission   of  power.     1.744. 
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I'l  i  I      (.     '^Hiipson,    l.oiiiloii.     Improvements 

I  ^  to  turliiiies.      l/>53. 

li  hu;m.-..  —  j.  HoUek  and  J.  Nesetrie,  London.     Im- 
(■.-i>vfnu-nts   in   or   rtlatinK    to    turbine    engines    or 

•■■r«.       1.776. 

^     .\tmospheric. —  F.    Genzel.    London.     Im- 

n-nt»   in   atmospheric    turbine    for    obtaining 

Irom  atmospheric  pressure.     1.Q13. 

I  >.  Gas. — L.  Wilson.  Greenock.     Improvements 

.;  to  the  treatment  of  gases  for  gas  turbines. 

■    '.t  <  Ai.ci'LATixc. — J.  Ronald.  London.     Instrument 
lor  use  in  calculutinu  want's  and  the  like.      i.'>94. 

IRON  AND  STEEL-METALLURGICAL. 

\ik  liaviN..  —Sir  Altrfd  Seale  Haslam.  Loiuloii.      Ini- 

m  apparatus  lor  drying  and  cooling  air, 

iitalilc  for   treating   air   for  use  in  blast 

I   in    other  places    where    large    volumes 

:      1.665. 

I).    Cowpcr-Coles.    London.      Improved 

lor  the  electro-<leposition  of  alloys.        i  ,968. 

V   Foil. —  H.   H.  Lake,  London.       Iniprove- 

!  relating  to  the  manufacture  of  aluminium 

■  —G.  H.  Rayner  and  The  Hardy  Patent 
iiy.  Ltd..  London.  .\  new  or  improved 
washing  coals,  cokes,   minerals  and   the 

■■:  mh:.verv.— C.  \V.  Ogden,  London.     Im- 
[.i...  MKiu.i  in  machinery  for  crushing  ore.      1.872. 
C:<Ki     i>'.KNs  — H.    Petscti,    Glasgow.     Improvements 

1'-  ;'  d  coking  ovens.      i.9rx>. 

Sth  iluutsman  and  H.  F.  Huntsman.  Shefiield. 

■'     !   of  demonstrating  or  illustrating 
its  for  forging,  hardening,  temper- 
..;  stet'l.      i.c/iq. 
—  1.   B.   Mackenzie.   Glasgow.     Process 
'in   for  the  continuous   manufacture  of 
-lalis  anil  the  like.       1.800. 
-T.   B.  Younger.  London.     Horizontal 
<.iter  tube  condenser  for  the  cooling  and 
:;as  and  for  the  effective  removal  of  tar 
.  ..■  .     1.:^;. 

ELECTRICAL. 

'  '^     H.    tvllow.i.    1:.   T.    Pickup  ami    W. 

■1      Improvements  in  or  connected  with 

•  rie».      I.7'i3. 

'^^  I .    .*.    Edison.    London.     Electrode    for 

'teries.     1.024. 

toKs. — J.  S.  Hightield  London.     Improvements 

ng   to  s>-stems  of   laying   electric   conductors. 

<  I  RREStT.— J.  S.  Hightield.  London.    Improve- 
*  '  ^'Rh  tension  direct  current  electric 


CU^UItUi^ 
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rcl.iti 

:  ''14 

ly.m    1 


\.  F.  Berry,  London.      Improve- 
•  Miction  of  electromagnets.      2.o»)7. 
V— K.    H.    F.    Finlay  and   A.    H. 
Improvements    in    or    connected 
Us.      1.716. 
'•^      >.    Sim|>son.    Lomlon.     .\pparatus 
.;  ancl  iitiluniv  electric  energy.       .S.;.><|. 
*    '     "  '        Ion.      Improvninnts  in 

iiductors   and    uiii'lings 
ruction  of  tran~l'  '  "  ■ '- 
■  1  other  elettrical  apparatus, 
rh-  Hon    (  .  A.  Parsons.  G.  (. 

Improvements  in  rolai 
■  ctric  machines.     2,151. 
■  "  "■■       '       ^-    Edison,    Lomlon.     i*ro. 
I  iking  meUllic  films  or  flakes.     1.926. 


Improved  pole 
I  tines  and  the 


'im''t..-ihm-\.r- 
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Houston  (  ' 

Improvements  ui  .m.i  i.i.ii:ii^;  • 

instruments.     2.1  ;8. 
JIeters.— \V.  M.  Mordey  anil  G. 

Impro\'ements  in  or  reUtinfj  !■ 

'  ■963. 
Submarine    Cadles,—  i 

provemcnt-s  in  and  n 

cables,      i  .868. 
Surface    Contact.— R.    Brown. 

ments    in    electric    sw-*  ' 

the  surface  contact  s\ 
Telephones. —  E.  .\.f".r 

in  or  relating  to  me.i; 

electric  current  to  tch 
Telephones. — W.      Oli: 

ments  in  and  relating  • 

service.     1,954. 
Transmission. —  .M.   Kiustler.   I 

for  sup[X)rting  electricity  ti^..,., 

like.     1. 96 1. 
Wireless  Telegraphy.— M.  Zrlcnsky.  Londr.n 

provements  in  poles  for  wirelevt  signalling. 

SHIPBUILDING. 

.\ERIAL    TraNSI'OKI  ' 

werke   .\ct.-Ges. 
rope,  or  cable,  tr.i 
for  loading  or  unii  .1  :: 

DiMiNisHi.vr.    Motion.-  verpoo).     Im- 
provements in  and    i. ily-whcels    (or 

shi|>s  for  diminishing  the  rolling  and  pitching  motion 
in  a  sea-way.     1.64;. 

Finder. —  E.     H.     Hopkiiu, 
ments  in  course  and  boarint' 

Furnaces. —  .\.    F.    Yar;  a.     ImijrovcmtuSa 

relating  to  close<l  stok  ■';i. 

Harbour    Pr'  '      •     •  ■  •      ■ 

provements 
and   the  likv 
boats,  submarine  vcss.' 

Motor  Boats. —  S.   E     -  ... 

ments  in  or  conn- 
connections  for  I 

Pri.i 

ll 

PRl.i 

ments  in  and  con 
Propellers. —  P.    1 

propellers.  1.71: 
RunPFR — J.     Ch.-i! 

rii 
Sui 

V- 
Sun  > 

1. 

MI.NING. 


.An    improved 
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New  Publications. 


"MINING  LAW  OF   THE  BRITISH  EMPIRE." 
By    Charles    J.     Alford,     F.G.S.,     M.1..M.M.       Charles 
Griffin  and  Co.,  Ltd.    83.  6d.  nel. 

.\t  the  outset  the  compiler  explains  that  lor  the 
purposes  of  this  volume,  the  term  Mining  Law  is 
taken  to  mean  those  enactments  or  established  usages 
which  regulate  the  acquisition  and  tenure  of  mining 
rights  and  mining  ground  in  contradistinction  to  mining 
regulations  which  control  the  methods  of  working  a 
mine.  His  aim  has  been  not  to  preclude  the  work  of 
the  solicitor,  but  to  give  those  engaged  in  the  mining 
industry  a  summary  of  the  systems  and  codes  of  mining 
law  which  obtain  throughout  the  British  Empire. 
Obviously,  to  those  engaged  in  the  direction  of  e.xplora- 
tion  and  companies  seeking  fresh  fields  for 
e.vploitation,  the  book  is  one  of  the  greatest  utility. 
Having  reviewed  the  general  principles  of  mining  law 
and  the  divergent  systems  on  which  they  are  founded, 
the  writer  discusses  the  various  codes  in  practice  in 
each  of  the  principal  British  mining  countries.  Special 
attention  has  been  paid  to  the  legislation  bearing  upon 
mining  leases  and  properties  of  such  importance  as 
those  in  which  mining  joint  stock  companies  are 
generally  interested.  In  order  to  facilitate  research  a 
list  of  addresses  has  been  included  from  which  further 
information  can  be  obtained  regarding  the  mining 
laws  of  a  number  of  self-governing  colonies. 


Books   Received. 

"  Annual  Report  of  the  Board  of  Regents  of  the 
Smithsonian  Institution  showuii;  th'-  operations, 
LXpcudnurL'i.  and  ojndition  of  the  Institution  for  the 
year  ending  June  30th,  1904,"  (\\'asliins;ton :  The 
Government  Printing  Otticc.)  In  addition  to  the 
customary  reports  of  the  executive  committee  on 
the  financial  affairs  of  the  Institution,  and  the 
secretary's  account  of  the  year's  operations, 
included  in  this  volume  is  a  "  General  Appendix." 
which  contains  a  number  of  papers  of  engineering  in- 
terest, notably.  Metals  in  the  .\tmosphere.  Experiments 
with  the  Langley  Aerodrome,  Electric  Welding  De- 
\elopment.  Progress  in  Wireless  Telegraphy,  The 
Work  of  the  Reclamation  Service,  and  the  Projected 
X'-w  Bar<je  (anal  of  the  State  of  New  York. 
"  Surface  Contact  Traction."  By  W.  Noble  TweKetrees. 
M.l.Mech.E.  A  reprint  of  an  article  that  has  already 
appeared  in  an  engineering  journal.  The  author 
describes  and  discusses  the  merits  and  demerits  of 
various  forms  of  tl  e  surface  contact  system. 
'•Electric  Power,  'What  it  is  and  What  it  Can  Do."  By 
Alfred  W.  Marshall.  M.  L.Mech.E.  (Percival  Marsliall  and 
(Jo.  3d.)  An  interesting  booklet,  explaining  in  non- 
technical language  the  advantages  of  electricity,  and 
<letining  every-day  electrical  terms. 

"Practical  Pattern  Making"  and  "Practical  Brick- 
work." Eilited  by  Paul  R.  Hasluck.  (Cassell  and  Co. 
js.  each).  The  new  additions  to  this  lirm's  Technical 
Instruction  series  have  been  compiled  and  illustrated 
in  the  excellent  manner  characteristic  of  Mr. 
H.isluck's  manuals. 

"  The  Practical  Electrician's  Pocket  Book."  Edited  by 
H.T.  Crew.  M.l.Mech.E.  (S.  Rcntell  and  Co.  is.)  In 
the  new  issue  of  this  handy  little  compendium  of  elec- 
trical engineering,  the  sections  on  the  Diesel  oil  engine, 
conduit  wiring,  and  on  accumulators,  have  been  re- 
written and  brought  up  todate.  Chapters  have  been 
ad<led  <lealing  with  the  comparative  cost  <if  electricitv 
and  gas.  testing  with  Evershed's  Keggcr,  and  the  Weston 
mil-ammeter.     .Mtogcther  a  most  useful  compilation.  ^ 


Catalogues,   6c. 


From    the    British    Advertiser    and     Business     Review 

we  have  received  a  wall  calendar  for  the  current  year.  ' 
with    a    quaint      drawing     setting      forth      certain 
advertising  truths  as  manifested  in  the  olden  times. 

Herbert  Terry  and  Sons,  Redditch. — Some  remark- 
able photographs  of  screws,  illustrating  thousands 
of  different  patterns,  are  included  in  a  new  illustrated 
catalogue.  The  introduction  reminds  us  that 
the  firm  can  claim  fifty  years'  practical  experience  as 
spring  experts  and  specialists.  Special  processes 
and  plant  developed  during  the  ])eriod  mentioned 
enable  the  firm  to  offer  s.xceptional  facilities  for 
making  propiietary  articles,  novelties,  patterns- 
for  inventors,  and  component  parts  tor  manufac- 
turers, such  as  springs,  clips,  wirework.  fittings,  etc. 

Alley  and  MacLellan,  Ltd.,  Glasgow.  —  A  new 
catalogue,  fully  illustrated,  is  devoted  to  the  firm's 
"  Sentinel  "  air  compressors,  which,  it  is  claimed, 
save  largely  in  power,  steam,  and  oil.  and  being  fully 
automatic  in  lubrication  and  regulation,  effect 
economies  in  attendance  and  adjustment.  The 
catalogue  describes  vertical  air  compressors,  vacuum 
pumps,  horizontal  air  compressors  and  sundries. 
Every  eftbrt  has  apparently  been  made  to  give  a 
clear  understanding  of  the  various  machines,  and  at 
the  end  of  the  catalogue  will  be  found  photographs 
of  the  firm's  latest  works  extension,  showing  the  new 
foundry,  which  has  a  floor  space  of  nearlv  two  acres 
and  a  maximum  capacity  ot  ij.ooo  tons  per  annum. 
The  other  shops  cover  about  eight  acres. 

The  Vauxhall  and  West-Hydraulic  Engineering 
Company,  Ltd.  (Hvdraulic  and  .\rsenal  .Machinery 
Department). — .\  very  finely  illustrated  catalogue 
covering  the  work  of  the  above  department  has 
just  been  issued,  and  we  gather  that  it  will 
in  future  be  carried  on  separate  from  the  marine 
and  motor  department,  at  the  West-Hydraulic 
Works,  I.uton.  The  catalogue  gives  an  excellent 
idea  of  the  extensive  hydraulic  and  arsenal  plant, 
which  is  included  in  the  company's  output.  An 
imiiortant  section  of  the  work  of  this  department 
is  concerned  with  hydraulic  machinery,  designed 
for  special  purposes.  In  the  front  of  the  catalogue 
we  have  large  hall-tone  views  of  the  works,  while 
at  the  end  are  useful  tables,  showing  pressure  in 
tons  for  rams  at  \arious  pressures  per  square  inch. 

W.  F.  Dixon  and  Co.,  60,  Percival  Street,  C-on-M,. 
Manchester.  Several  circulars  received  from 
till-  aliove  company  call  attention  to  a  subject 
ot  considerable  importance  in  machine  driving, 
viz.  imj^roved  metal-bushed  buffalo  raw  hide  gear 
pinions  and  wheels  for  silent  driving.  We  learn 
that  in  the  manufacture  the  tri|)le  hydrogen  com- 
pres.sed  method  is  employed,  extracting  all  super- 
fluous matter  and  linishing  the  block  a  solid  mass 
of  pure  hide.  Instances  are  cited  in  which  these 
pinions  have  been  running  140  hours  per  week  at 
800  and  900  revolutions,  developing  40  and  ujjwards 
b.h.p.  for  more  than  six  y^ears  and  are  still  running 
well  and  likely  to  remain  in  good  condition  foi 
several  more  years.  Others  have  been  running 
u|iwards  ot  seven  years  on  reversing  motors  in 
trying  situations  and  exhibit  no  sign  of  requiring 
renewal. 
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J-    "UrlLlCj,    COLOGNE. 

^                            Cheapest  and  most  reliable        "  ^^^TT"^^  "                   in  1.600 
^rt/"                                  System  of  Transport.                 \^    |     |    ^^                       ^'  w-rk 

y 

f  «              Aerial  Ropeways 

(\                                                                    Absolutely  IndeptnJent  of  Formation  of  Giound- 
7                                                                                   Working  UnaffecteJ  by  Climate. 
J|                                  ■                                         Skilled  Labour    not  necessary  to  work  them. 
/I                                 *          ^                                    Wear  and  Tear  Reduced  to  a  Mlnlmuai. 

^ 

frtBv 

3           •?. 

Special   Department  : 

MODERN  HOISTING  AND 
CONVEYING  MACHINERY. 

n9^^^^^<  .                         «^^|^^^^_^|^__l^^y^ 

"^^^^D^^Uf^^^^r^flB^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^I 

Rtprtttnttti\t: 

R.  E.  COM.MANS. 

,  .  (-ir,.,-n  S;-,T'  P:.,,  -.  1  CNr<'>N.E  C. 

Addrc^: 
'C'Ai;i.KI\G. 
IO.VI>0S." 


Boycr  Long-Stroke  RivettinK  Hammer 


Ttf, 

Xo  .1I«C7 

UERRAKD. 


"LITTLE  GIANT" 

Improved  Reversible 

DRILLS. 

Manufactured  in  England. 

IN    SCVCRAL   SIZES. 

roH    DRM  I.INO,    RaAMINO. 
TAPriNO, 
TUBV-BXPANDING. 
T0B»OUTnNO,  *e. 

MBn::la<1urtrx    o/ 

ELECTRIC  DRILLS. 


Capacity   up  to   I"'.n     Rlvfte 


COSTRACTORS    TO    THE     ADMIIf_*lTy    *\n 

0\     H  aV    OFhICa     I  1ST. 

The  CONSOLIDATED 
PNEUMATIC  TOOL  C° 


Ccncr.al     Office* 


LIMITED, 


PALACE  CHAMBERS.    9.   BRIDCE   STREET, 
WESTMIfJSTER.    S.W. 

Workahop*    »na    Showroom    wilhln   >   r»w    Klnul»«- 
walk  of  omcwi.  wbor*  pnaumallc  as<l  .l«*trlc  TooM 

can  b<>  oven  In  op*nttloa. 

INSPECTION  ISVITID. 

AVorks 

FRASERBURGH.   N.B. 

Belt,  Steam,  and  Electrically  dri\cn 
Air  Compressors  to  .*ult  all 

rciiuiremcnt.*. 


Pneumatic 
Geared    Wire  Rope 

HOISTS. 

Capa.  Mr        1    to   to   TONS 
Can   »«  rntm*   ■m 

\  .   'ir'r.l    If    I 
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MCLAREN'S 

Steam  Ploughs 

AND   TRACTION    ENGINES. 

Catalogues  and   Pamphlets  mailed  free  on  application   to— 

J.  &  H.  McLaren,  Midland  Engine  Worlcs,  LEEDS. 

Cable  Address:  "  McLAREN,   LEEDS 

Codes  used:  ABC  4th  and  5th   Editions.     LIEBERS. 
Established  1876. 


Engines,  &c. 


STEAM    ROLLERS 

Of  every   description. 


Contractors  to 
^   /i?'<*l^^      British.  German,  Italian 


^r^§^yy    and  Egyptian  Go-vernments, 
etc.,  etc. 


^iJortj*r3«t.ti,*C*jLLLosiL'* 


John  Fowler  dr'  Co.  Leeds)  Ltd. 

Steam  Plough  Works.   LEEDS. 

Telesr-ipliic  .A.ddrtss ;  "  Fowler.  Leei'S.'  Telephone  Xo.  :  513 


BALID^SZ^IN       LOCOIVIOTIYJE     IftZ^ORIiS. 


BROAD 

AND   NARROW 

GAUGE 


SINGLE 

EXPANSION 

&   COMPOUND 


Mine, 

Furnace  and 
Industrial 
Locomotives. 


Electric 
Locomotives 
with 

Westinghouse 
Motors   and 
Electric  TrucKs. 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addresses  :  "  Baldwin,  Philadelphia  "  :  ■'  Sanders.  London. '      General  /\gents:  SANDERS  &  CO.,  HO,  Cannon  St..  London.  E.C. 

ENGINEER    AND    SHIPBUILDER, 

Elbing-Danzig,  Prussia. 


F.    SCHICHAU. 


SEA=GOJNG     TORPEDO     BOATS     AND    CRUISERS 

IWitl^     Speeds     up     to     36     knots     pep    houK>. 


TORPEDO-BOAT     DESTROYER     FOR    THE    IMPERIAL    CHINESE    NAVY. 

Speed,  u-ilh  complete  outfit,  ;imi.Tinent,  and  ;i  ton  >>f  co:il  in  the  bunkers,  35*2  knots— 05-^  km,  ;  will)  07  ton  oi  coal.  33-6  knots— 62-3  km. 

The  Largest  Ironclads  and  Alail  Steamers.  Steamers  for  Sea  and  Ri\er  Service.  Dredjcers 

STEAM     ENGINES'  AND     LOCOMOTIVES    OF     DIFFERENT    TYPES. 

^'Vok^lis       foLxncted       irk       183*7,      errmploy      SLt.      pK«e»ertt.       6,ttOO      ^Wot^knterm. 
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Westinghouse  Sfevt^^tem 


The  More  Conspicnou'^ 
Advantages  are:- 

Reduced  cost  of  power  equipment. 

Reduced  cost  of  line  construction. 

Reduced  cost  of  operation. 

Reduced  cost  of  maintenance. 

Reduced  line  loss. 

increased  radius  of  operatinn  from  a  sinKle  station. 

Elimination  of  the  rotarv  converter  sut)-slation. 

Elimination  of  sub-station  attendants. 

A  more  substantial  line  construction. 

A  decreased  potential  at  the  motor. 

A  more  economical  and  eliective  speed  control. 

A  better  \oltaBe  regulation— consequently  a  mote 

reliable  and  better  service. 
Decreased  danger  of  equipment  from  lightninK- 
Entire  absence  of  ek.ir.iKiic  action. 


\\\>tiii- 


I  ^   i     .  nni'  i:ive,  i.Sso  li.r- 


The  British  Westinghouse    Electric  &  Manufacturing  Co.,  Ltd. 

LONDON.  Branch  Offices  in  all  Large  Towns.  M.\NCHK.s Th  k. 


HIGH    LIFT 


Centrifugal  Pumps 

MOST     SUITABLE    AND    MOST    ECONOMICAL    PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL   SERVICES. 

OUR    SPECIALITY. 


MjJc  lor  inr  cipicilT  lor  all  lills,  with  highest  clllciencT. 
ipcclillr  lor  direct  coupling  with  Electromotors,  also 
high.spetd    Elcclricjil    Pliinc^r  Puinps    lor  all    services. 


WEISE  &  MONSKl, 


HALLE,   O.S. 


(Germany). 


WINN'S 


RELIABLE 

riDF   AP3I  li^jTF^ 


^1 


TEWPERLEY 

TRANSPORTERS 

For   Rapid    ai\d    Economical    Handling 
of  Gcrcral   Cargo.  Coal.  Ore.  &c. 

T£MP€RL£Y      TRANSPORTER      CO.. 

72.   Bi>hop»»»l«   Slrc«t   Wuhm 

LOMOOH.    C.C. 

Telephone:  J'';  L.>nd-n  \^ 
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(^\i^MmmiJLT](  Railway  Pinch  Bars 


SPECIALLY  USEFUL  FOR  COLLIERIES 
S  AND  FIRMS  WITH  SIDINQ  CONNECTIONS, 
AND  IS  A  GREAT  LABOUR-SAVING  TOOL 
WHERE  WAGONS  OR  LOCOMOTIVES 
REQUIRE    MOVING     SHORT     DISTANCES. 


SAMSON    6    CO., 

Garforth,  near  LEEDS. 


Telegrams:    "SUTTON,    GARFORTH," 


rhiriiiiiTTiTiiii    i^'iiii 
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M^X'WmW^lLTt 


Stok 


crs 


The  Up=to=Date  Boiler=House  of  1906 

Is   installed   with  [J  [^  |^  |^  |  ^)  Plant. 


"BENNIS" 
"BENNIS" 
"BENNIS" 
"BENNIS" 


STOKERS    AND    COMPRESSED    AIR     FURNACES 
ELEVATORS     AND     CONVEYORS. 
COAL     AND     ASH     HANDLING     PLANT. 
STEEL     STRUCTURAL     WORK. 


I'cnnit  rapid  !.>»;i;iii  ui  ^,>.il-handllng.    Tippler  and  Inc:incJ  Cmvcvt  t   • 
Instilled  jt  .Metropolitan  Eleilrlc  >upply  Co  •  W 


To   make   your    BoilCF-HoUSC    an     EcOHOmic      SuCCCSS 

Wrilr    for  fr»<-    Pamphlets   describing   plant    InstalUd    In    Important 

BOILER-HOUSES. 

LIGHT    6     POWER    STATIONS,    anr 

COLLIERIES,     etc. 

BENNIS,    Little    Hulton,     BOLTON 
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^SiTlElliSKFlf  Oil  Boxcse-Lubricatorsl 

• 1  is -= '• * '"  '' T- — S5 


HUNT      6?      MITTON,      BRASSFOUNDERS.  £fc., 
Crown  Brass   Works,   Oozells  Street  North, 


Telephone   No.  :    394. 

Telegraphic  Address:    "MITTON,   BIRMINGHAM." 


Birmingham. 


Makers  of 

CAST  BRASS 
OIL  BOXES. 

SHEET  BRASS 
OIL  BOXES. 

titled  with  Sight  (■eeds  or  Cocks 

SIGHT  FEED 
LUBRICATORS. 

Steam  Cylinder 
Lubricators. 

DISPLACEMENT 
LUBRICATORS. 

Solidified  Oil  or 
Crease  Cups. 

STAUFFER 
LUBRICATORS, 

6c. 


Sole  makers  of 

Holliday's  Patent 
Oil  Box. 

This  box  is  made  of 
Polished  Sheet  Brass, 
and  is  fitted  with  two 
or  more  feeds  as  re- 
quired, each  feed  may 
be  worked  separately 
or  all  at  one  time. 

Oil.  BO.\l:S  AM) 

LUBRICATORS  MADE 

TO  CUSTOA\KR'S 

OWN 
RIIUUIREAinNTS. 

Hunt  &  Mitton, 

Oozells   Street   North, 

BIRMINGHAM. 


Holhday's  Oil  Box,  No.  1054. 

.   .    MaKcrs    of  all    hinds   of  . 

&   OIL     BOXES  and    LUBRICATORS,     STEAM     FITTINGS. 
'a  engine   and    BJILER    MOUNTINGS,    HYDRAULIC 

FITTINGS,   PRESSURE   GAUGES,   Oc. 
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fl}0'^[^WMilLY7{      Valves    and    Boiler    Mountings        TZ 


UE 


Specify    Hopkinson's    Patent    Safety    Boiler 
A\ountinf;s. 


jOOERSriELD 


HOPKINSON'S 

Vulcan  "Swivel  Syphon 
and  Pressure  Gauge, 

With     Illuminated     Dial. 

PATENT. 


This  arrangement  is  designed  to  permit  of  the 
Steam  Gau.ye  being  tested  by  an  independent  port- 
able pump  from  /cro  up  to  the  maximum  reading  on 
the  dial  whilst  the  boiler  is  under  steam  ;  and 
further  to  comply  wi;h  the  requirements  of  the 
"  Prescribed  Form  "  Factory  and  Workshop  Act, 
igoi. 

FOR   FURTHER   PARTICULARS    WRITE   FOR   LIST  340. 

J.HOPKINSON  &  CO  "  HUDDERSFIELD 


"New  Zealand 
Mines  Record." 


1 


PRICE    Is. 


i  A 


MONTHLY  JOURNAL  issued  by  the  New 
/'c.iland  Government  Mines  Department, 
ijontainlnR  information  respecting  the  Mining 
Industry  in  New  Zealand,  abstracts  of  Geological 
Keports,  Reports  from  the  Wardens  of  the  Gold- 
fields,  and  Keports  of  the  Inspectors  of  Mines, 


Copies  can  be  oln.uncd  at  the  New  Zealand  ;< 
Government  Office,  13,  Victoria  Street,  SAV.,  and  J 
Messrs.  Kyrk  AND  Si'OTTiswooDE,  East  Harding  s 
Street,  Fetter  Lane,  E.G.  :  also  of  Messrs.  Strket   ,v 

AND  Co.,  3o,Cornhill,  EC.  I 

I, 


The    "^HAAV"    Patent  steam 
011/\YY        Valves  .  . 


With  Renewable  Seats.  Interchanceable 
Concentric  Valve,  Compound  PacKIng 
to  Spindle.  Special  Metal,  and  High- 
Class  Worhfnan^hlp. 


\  The     SHAW"   Patent   Paralkl  Slid*  Vatv«  »  tbe 

y  Acme  of  Simrltcity  and  Durability. 

'^''^^—     Try    Them  I      S«ni  on  Approval. 


v^ 


'.r  f^rticmisn  of  tkeu  and  otk<r 


JOSEPH  SHAW,  ,,.,^■^w'^,..  HUDDERSFIELD. 

Hepton  {3  Sons, 


LEEDS 


r 


Special  Net  Price. 
Steam  Cocksy  Valves. 
iVroiiglit  Iron  Tubes. 
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Pumps,  Condensers,  ^c 


The  Best  Industrial  Pump  in  the  Worid 


FOR    ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 
ANY 

MATERIAL 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,  NORTHUMBERLAND  AVENUE.  LONDON.  W.C. 


A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23.    Northumberland    Avenue.    LONDON.    W.C 
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fl^ii^^lll^ILTtr"  Condensing    Plant 


i^'^^^w;:^-' 


^■v 


\ 


z^ 


Ui 


2) 


V 
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fWUlMILTlf   Electrical  Apparatus 


ELECTRICAL  MACHINERY 

OF  ALL   DESCRIPTIONS   CAN    BE   OBTAINED  FROM 

ERNEST 
SCOTT  & 
MOUNTAIN, 

NEWCASTLE  ON  TVNE 


This    Illustration    shows    a    Magnet 

Ring,  and   Brush  Gear  of  a  600kw. 

continuous  current  Generator. 


Twist  Drills, 
Taps, 

iVlllling    Cutters. 
Reamers. 


H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony  . 


mntc  for  Prices  and  Particulars 

OK  OUR      .  ^^      X^ 


NEW  "STANDARD 


V.H^«^ 


They  will 
interest 


Material. 
Workmanship, 
AND  Design. 


MACHINES 

^^\ ^^PHfEmX  DYNAMO 
^'^^     ^."^  Tbornbury  UlorK$,    BRADFORD. 

^  -^"'''^  London  Ofuce  :  17.  Vict'^ria  Si..  Wesmiinster.  S.W. 


AKTIENCESELLSCHArr 


Telepnone  and  Telegraph  works 
BERI^IN^W. 

IMSTRUMENTS  Or  BEST  AND  APPROVED  CONSTRUCTIOH. 
llluMr  C4lalogues  su/ifaitd  to  Iht  TRADE  only 


Telephone    Apparatus 

Kor  Domesiic  Use.  Town  Lines,  and  Long 
Distances,  with  Battery  and  Magneto  Call. 

Central   and   Multiple 

.   .   Switchboards. 

Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 


,\i  L   AtLESSOKIE!   AXO    OTIIKKj  MATERIALS. 


l-'EHKf\RY   9,    19'' 6- 


PAGE'S    WEEKLY. 


[sopPLEMEST  page  xi.      37 


^lllIILT?  Electrical    Apparatus 


Sirocco  Fans 


The  '■  Sirocco  "  Fan 
discha!ges  three  times 
more  air  per  revolution 
than  any  other  centri- 


fugal    fan 
diameter. 


of     equal 


Being  very  com- 
pact it  is  very  suitible 
for  erection  in  confined 
spaces 


for 
Ventilating 

Ships, 
Mines, 
Buildings, 
Workshops. 

Write  for  our  Catalogue  P  305. 


-1 


Davidson  &  Co.,  Ltd., 

Sirocco   Engineering    Worlis, 

Belfast. 


JOHN  GIBBS  &  SON 

Ventilating  Engineers, 

80,    JUKE    STREET, 

LIVERPOOL. 

Still  say  Advertising  does  not  pay. 

SEE  OVJR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
WEbK. 


Tlii^  picture  rcpi  csentj  an  Elct  ■ 
trical   Engineering    Works 
in      Yorkshire,       which 
is  specially  laid  out  ("i 
the      manufacture      i>i 
Dynamos,         Motors, 
Switches,  and  Switch- 
boards.      Everythin:4 
is    o(    the    best  ;  ami 
prices    are    the   lowc-' 
possible,  consistent  wi:' 
best    material  and  woi  i 


i4» 


ni.in'ilii'v 


i\ote  the  .V«me  mad  Address: 


\lctorla    Electrical    WorKs. 

EAST    PARADE,    HVJDDFRSFIELD. 


Telegrams: 

•'  Ebonestos, 

London." 


j^ 


Hl{CGfiC 


Talephone : 
1422    HOLBORN. 


/Original\ 

IVlANUFACTURERS^ 


INSULATORS 


Price  List  on  application. 

EBONESTOS  MFG.  CO.. 

22,  Rosoinan  Street, 

LONDON     E.C. 
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Electric   Impulse 


Clocks 


For   ACCURATE   TIME-KEEPING 

111   .ill   111,:  various  tlcpaiUiKiUs  oi    large 
establishments.     Suitable  for 

TURRET,    WAREHOUSE. 

OFFICE. 

PRIVATE     RESIDENCE. 

Or  any  other  position. 

Perfect    and    Uniform    Time 

At   all    Points, 
PATENTEES     AND    SOLE     MAKERS  :- 

GENT  &  CO.,  Ltd. 

FARADAY    WORKS, 
IL.EICESTER. 

And  3a.    Upper   Thames  Slreel.   l.OSDOS.   B.C. 


NO    WINDING    UP. 

«1 


NO    ATTENTION 
NEEDED. 


SEND    FOR    CATALOGUE    C.P. 


CELLULOID 
SLIDE    RULES. 


UNIVERSAL    DRAFTING     MACHINE. 


Piecework,  Balance  and  Premium  Calculator. 


Drawing  Instruments. 

Send  fot  Pamphlets. 

JOHN    DAVIS    &    SON 

Oerbyi.   LTD. 

30,  All  Saints  Works,  DERBY,  & 

36L,  Camomile  Street,  LONDON,  CO. 


PLAN-COPYING  PAPER  &  LINEN. 


MARIONS  world-renowned 
PLAN  COPYING  PAPERS 
ami  LINENS  and  LINEN- 
BACKED  PAPERS,  giving 
Blue,  Black,  and  Brown  Lines 
on  White  Ground,  or  vice  versa. 

THE   FINEST  ON 

THE    MARKET. 


FOR  ENGINEERS  &  ARCHITECTS. 

Pcscriptivc    Booklei.    Specimen    Prints,    and    Price    List   post    free   on 

applicitinn. 

MARION    &    CO.,   LTD., 

22      and      23.     Soho     Square,     LONDON,     W. 


^52^ 


f  -/pf (:7t^//j'/.r^//^■/7/r■prof/a(:/w//^p/■ 


Set  OUK  "•t'^CIMtN>n 
rlALP  TOtltl 
TtlRtE  COL^tjR; 


f    .  N 


55  rqrrinqdon  SJ 


m.7.T:i.UIJMi|.'!.l.'Mi^B'.>-i.-.ta.-CTrj:TJ»^.': 


noiBSRN.  PWTOTPICt.l90SCEMTBRL^ 
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Miscellaneous 


Whether  you  are   selling  machinery 
r   service,  vou   can    make    use  ot    Ad- 
vertising (in  its  widest   sense)    by   some 
means  or  other. 

Judicious  Advertising,  properly  plan- 
ned and  with  due  consideration  to 
professional  etiquette,  can  be  made  as 
pii'ti table  to  you  as  to  the  soapmaker, 
the  merchant,  and  the  proprietor  ot" 
triulc-marked   articles. 

It  is  our  business  to  evolve  selling 
^yjfl  advertising  for  every  legitimate 
inc^s,  to  prepare  and  place  press 
ad|\crtising  (when  necessary),  to  design, 
\v  :c.  and  print  catalogues  and  literature 
th.it  will  sell  goods. 

During  the  past  year,  51  prominent 
tirins  have  availed  themselves  of  our 
services — 17  being  new  to  advertising. 

\\'e  shall  be  pleased  to  show  vou 
specimens  of  work  successfullv  done, 
that  have  brought  profit  to  our   clients. 

It  our  proposals  are  of  interest  to 
vou,  write  for  further  information  to 


SERVICE 

FOR 

ENGINEERS, 

ETC. 


The  Spottiswoode  Advertising  Agency, 

Oswaldestrc    House, 

Norfolk  Street,  Strand,   LOXDOX. 
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m  ^ '  yiWmW)  (  Railways 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FF{E(2UENT  and  RAPID  COMMUNICATION  BETWEEN  LONDON  and  P/^RIS. 

(oasrL"2-    ^^.BOXJT    si3CT"5r    aviiisrxjTES . 
FIVE    QUICK    SERVICES    DAILY,    as    under  :- 

Via    DOVER    AND    CALAIS. 


Depart,  from  London,  Atriv.t:  in  P.i'  s 

t*    9.0  a.m.  (  For  PARIS  only        445  p.m. 

(Charing  Cross  Station*  '  For  Intermediate  Stat  ons  ...        0.5    p.m. 
t     ii.o  a.m.    from    Victoria  Station  64^  p 


Depart,  fiom  Pan--.  Arrival  in  London. 

+      8.25  a.m.    For  Intermediate  Stations  )  (  Charing  Cross 

+•    9.50  a.m.    ForCALAISonly j'»*'5P     -^        station. 

f^izroon       7-5pni.    Victoria  Station 

9.0  p.m.       ,.        Charing  Crf>ss  Station  ..        -  -c  .in).  :      S.4C  p.m.   ...      Intermediate  Stations      5.40a.m.     Charing  Cross 

Station. 

Via    FOI-KESTONE    AND    BOULOGNE. 

Depart,  from  London.  .Arrival  in  Paris-        Depart,  from  Paris.                                                  Arrival  in  London. 

I    10.0    a.m.  J            ^.      .       ^         ^      .  (6.5    p.m.  I        :      8.25a.m..,„j^^,„^^j^^^g^^^i^„g                        -.45  p.m.  r  Charing 

t»    2.20  p.m.  >  from  Chairing  Cross  Stalion  ...    i   9.15  p.m.               j      2.40  pm.i                                                         I    jQ,-^n>  )    Cross 

X      220  p.m.'  '  11.25  p.m.  !        t*    4.0    p.m.   For  Boulogne  only  ...         '                    "(station. 

1st  and  2nd  Class  only.   }  1st,  2nd,  and  3id  Class.  "  Restaurant  Car  between  Paris  and  Calais  or  Boulogne,  and  vicevcrsd 
'.'  First-class  Hotel   and   Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime    Station.      Luncheon 

Baskets  obtained  at  li.\ed  prices. 

The  2.20  p.m.  departure  from  Charing  Cross  is  the  fastest  connection  between  London  and  Bale  for  Switzerland  and 
Italv,  vid  the  Golhard  Koute.     Through  Corridor  Trains  and  Rest,aurant  and  Sleeping  Cars. 


South   Eastern  6  Chatham  Railway. 

THE    CONTINENT 

Fovir    Royal    IMfa.il    Rou'fces 

VIA 

DOVER  FOLKESTONE         DOVER         QUEENBORO 

CALAIS.  BOULOGNE.         OSTEND.         FLUSHING. 

LONDON  =  PARIS    IN    LESS    THAN    SEVEN     HOURS. 

Vi\<  Sc:\n.cs  I),iily  in   Each  Direction, 

NEW     EXPXtEss    jvfvje:ri«oon     dinimo    cast     service;. 

Daily  (Sundays  includedl.  via  KOLKESTOXE  and  BOLM.OGNE. 


I-  M 


I'  H. 


CHARING     CROSS 2.20         PARIS    -...  4.q 

PARIS 9.16         CHARINQ  CROSS  10.46 

Mail  Route  via  Dover  and  Ostend. 

Three  Express  Services  Daily  in  Each  Direction. 

Flushing   Royal    Mail    Route  to   Germany,  etc. 


For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Table?,  price  3d.  VINCENT  W.  HILL,  Central  Manager. 
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WmiH^ILTif 


Printing,  ^c. 


Arthur  Stafford  &  Co. 


Rtaa  what  ibc 
"  Caxion    ntagazlnt " 
tl)t  Official  Organ  of 

the  prinilng  and 

Kinarta  Cradcs.  saps 

at>«ui  our  printing. 

"  An  illustrated 
Catalogue  printed  by 
Mfss»s  ARTHUR 
STAFFORD  &  CO . 
Denton,  it  a  decidedly 
up-to-date  specimen 
of  typography  and 
half-tone  printing, 
and  reflects  the 
highest  credit  on  the 
producers." 

"  An  ritremely 
tasteful  piece  of  work, 
perfectly   produced" 


'XiXXS)^ 


HIGH  GRADE 


PRINTERS 

of  Engineers'  Catalogues,   &c , 
dt  the  Best  Priees. 


Modern 


Printing 


Modern 
People. 


Central  Printing  Works,  DENTON, 


MANCHESTER. 


r  A    POSTCARD      ^ 

WILL    ADD    TO 

Your  Office  Library 

A    NEW    AND    COMPLETE 

CATALOGUE 


OF 


Drawing  and  Surveying  Instruments, 
Scales,  Tapes,  Inks,  Colours, 
Pencils,  Cabinets,  Papers,  etc. 

176  PAGES.  300   ILLUSTRATIONS 

Address    It    to  : 

B.  J.  HALL  {3  Co., 

39,    Victoria    Street, 
k  LONDON,    S.W.       A 


RUBBER    STAMPS 

and   ACCESSORIES  — 

DATINGJIMING&  NUMBERING  STAMPS' 

BBEI^ST/itMf  eO|^PAJMY 

ie  Commercial  Stamp  Makers 
BIRMINGHAM. 


-=— c^ 


SPECIAL  QUICK  DRYINn    tvr  OPAQUE  INKS. 


BUSINESS     SYSTEMS. 

Cut    out    this    Coupon    and    indicate    in    ihc    list    beloiv    what 
P-  SI.         5>stein5  >ou  are  interested  in    then  send  tu 

ROCKWELL^WABASH     CO.,  Ltd., 

69.  Milton    Street.  London.  E.C., 
who  will  flcnd  ynu   Information   Forma  relating  to  5«me. 


1.  Facl'>ry  Co^ts 
z.  Stores  Ledgers 

3.  Perpclual  Card  Ledgers 

4.  yuolalioiis— Given 

5.  niit.t.-itinns— Rci.ei\cd 

( .  Advert  1-1  ni;  Kccnrdsi.'r  At!\  t 
7    AcivtT:-.inK  Kccoitis  !->:  A^t 
V     \,;.    r'  -..ne  Records loi  Pubu^i  « 
-:       i:-  Liistcr 

■  rr'^  Lisls 

■.t.ms— Sales 
cms— Overdue 

,1.  ZZiWWh 


14    CrrJil  H  .;)iic« 


22.  1' 
24.  I' 
3?.    I 


-•'-.  and  Oculisls 
•    >rds 
:  ii  for 

is  forBroIcers 
-ids  lor  Agents 
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W.  C.  HOLMES  &  Co., 


Sole 


ENGINEERS. 
IVIa,kex>s    of    the 


"WESTERN"   DOUBLE 
FACED  VALVE. 

Specialities:— 

ROOFS. 

BRIDGES, 
GIRDERS. 
STRUCTURAL 
IRON     WORK. 
TANKS.    «5c. 

Worki- 

Huddersfleld. 

London  Office  — 

11,  Victoria 
Street,  S.W. 


FORCINGS 


1 


Cranks  and  Forgings  of  Every      L 
Description  in  Stock.  ^ 

5iV  our  AiiiiiiiSi-iUiitl  on   I'd'Hi^nv  16/I1.  F 


CLARKE  S  CRANK  &  FORGE  GO.ltd.^f 
"   ■   d.  ► 


•CR^S:  u;«;ci.x     LINCOLN.  England.    ► 


F.    A.    KEEP,    JUXON,    &    CO., 

Matuifflcturer^    of 

TANKS,   CISTERN 

and    CONSTRUCTIONAL    IRONWORK. 


\ 


At'.-^MLU*. 


JR 


\^n:ys,'xfai^-t^j 


Birmingham. 


IJRCARY  9,  1906. 
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JOSEPH  BOOTH  &  B 


ROS. 


LTD., 


Rodley,     LEEDS, 

For  Cranes  and  Lifting    Machinery,    6c. 


N 

> 
0 

a 

G 

E 

c 
i5 


i 


9 

e 
e 


« 


VI 


20  Tons  Steam   LocomotiTe  Cranes   with    Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED   BY 


Electricity, 
Steam, 

Hydraulic 
Power, 
Air,  or 
Hand. 


Makers   to   Home,   Colonial,   and    Foreign   Governments. 

Crown   Agents  for  Colonies  and  all  the  Leading  Firms  in   Great  Britain. 


INQUIRIES    SOLICITED. 
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fSi^®iV®V@LCM 


THE 


STIRLING    BOILER  CO., 


qavi 


LTD. 

H»4  Office  sad  Works :— 

Motherwell.  N.B. 


3,000,000  H.P. 
STIRLING 
BCILERS 
IN  USE. 


LONDON   OFFICE:— 
25,  Victoria  Slrcel. 
WESTMINSTER. 

S.W. 


CONTRACTORS  TO  HIS  MAJESTY'S   AND  OTHER    GOVERNMENTS. 

James  Fairley  6  Sons, 

TOOL  STEELS 


General   Steel    Maaufaclurers, 
and    SPECIALISTS    in       .       . 


Invite   atlxnllon   to  their   OnrlTallad   Salf-bardenlng  Stael. 


FAiRLEYS  SELF-HARDENING  Tool  Steel 


FOR    HEAVY    CUTS    AT    HIGH    SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
MarKetl.  Small  samples  free  to 
approved  buyers. 


\ 


NOTE.-JAMES  FAIRLEY  O  SONS' 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Forse  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch    Departments,   and 


AN  Communlcmlloot  Mbould   b»  Mddr€»$ed    lo    tbe  h€ad  Otilcea  :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


r 
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